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The entire magnet, with 
rectifier built in base, is 
mounted on ball bearing 
rubber casters. 


SPECIFICATIONS: 


Ball jump height (4mm 
stee! ball), 110mm. 


Penetration: at a distance 
of 30mm, F = 60-70. 


Dimensions: Height 6’, 
base diameter, 2’. 


Weight: 324 Ibs. 


Electrical Requirement: 
220 volts, 45 amp. Alter- 
nating current. 


Explosion Proof: Unit was ap- 
proved after 4 months of test- 
ing by the German Federal 
Government Laboratories 


Eye Magnet 


SCHUMANN 


E-6677 Giant Type. The Special conical shaped 


coil used in this magnet produces the 
highest magnetic field force, attractive 
power and penetration. An additional 
advantage of this conical design is the 
resulting external form which permits an 
unowstructed view of the surgical field. 


The magnet can be maneuvered toward 
the surgical field from any angle. 


Exact and minute movement of the mag- 
net during the operation is accomplished 
by a precision hand wheel control. 


$3000.00 


Stor; Instrument Company 


4570 Audubon Avenue 
St. Louis, Missouri 


gor 
sg 


weed 
out 


> budding | 


allergies “= 
with 


Meticortecoxe plus Curon-TRIMETON 


unique “Meti’’steroid-antihistamine combination 


quick nasal clearing —easy breathing within min- 
utes ... without rebound 
shrinks nasal polyps—helps revive sense of smell 
prolonged effect —aids drainage, relieves itch, con- 
trols discharge . . . lastingly effective 
broad range of use—cardiac, hypertensive, preg- 
nant and elderly patients are safe from sympathomi- 
metic vasoconstrictor effects 
15 ce. plastic squeeze bottle. 

{ METRETON Nasal Spray contains 2 mg 


und 3 mg. (0.39%) chlorprophenpyridamine 


sotonic vehicle 
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Meticorten and Cutor-Trimeton with Ascorbic Acid 


response without fail by the systemic route safe and well tolerated 

Merreton Tablets provide uniquely effective MeETRETON contains METICORTEN, the steroid 
antiallergic, anti-inflammatory benefits in hard- that does not cause fluid or electrolyte disturb- 
to-control allergies. Added ascorbic acid helps ance in average dosage schedules, and CHLOR- 


counter stress and prevents vitamin C depletion. TrRimeTon, the antihistamine noted for its 
remarkable record of safety and effectiveness. 


maleate and 75 mg. ascorbic acid. 


Each ce. of METRETON Ophthalmic Suspension con- 
tains 2 mg. (0.2%) prednisolone acetate and 3 mg. 
(0.3%) chlorpropheanpyridamine gluconate. 
Mertueron ,® brand of corticoid ihi i mp 
brand of prednisolone. 
Meticorten brand of prednisone. 
brand of chlorprophenpyri 
preparations. 

SCHERING CORPORATION + BLOOMFIELD, NEW JERSEY Meti —1.m. — brand of corticosteroids. 
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STERILE OPHTHALMIC SOLUTION 


NEO-HYDELTRASOL 


(prednisolone 21-phosphate with neomycin sulfate) 


2000 times more soluble than prednisolone 


e free of any particulate matter capable of or 


injuring ocular tissues. hydrocortisone 


e uniformly higher effective levels of pred- 


SUPPLIED: Sterile Ophthalmic Solution NEO-HYDELTRASOL 0.5% (with neomycin sulfate) &p 
and Sterile Ophthalmic Solution HYDELTRASOL 0.5%. In 5 ce. and 2.5 cc. dropper vials. Also 


In 3.5 Gm. tubes 
HYDELTRASOL and NEO-HYDELTRASOL are trade-marks of Merck & Co., Inc. Division of MERCK & CO. INC Philadelphia 1, Pa. 
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monosodium salt—is 675 mg. /cc. or 
over 2000 times more soluble than 
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THE DEMAND 
FOR BIGGER 
READING FIELD 


ST 


ST-25 and ST-28 


When a straight top bifocal is 
indicated, these are the lenses that give 
you the most: Orthogon correction; 
Orthogon focus and surface qualities; 
and the reading depth and “‘colorfree” 
qualities of Nokrome crown and 
Baryta glass combination. You can get 
nominal amounts of horizontal prism, 
especially with the ST-28. 

Another big plus—segment top lines are coated to minimize 

reflection and refraction. Segment centers are inset 32mm in the 

semi-finished blank, leaving ample glass for 

new modern lens shapes, 


Now—with a complete range of segment sizes—standardize 

on Orthogon straight top bifocals. Available immediately from 
your favorite supplier of B&L ophthalmic materials— 

in White or Deluxe Soft-Lite. 


NOW... A SEGMENT BAUSCH 6 LOMB 


SIZE FOR EVERY NEED 


— 
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ST-28 


A significant advance 
the management of 


SIMPLE (open or wide angle) GLAUCOMA 
tom Bs 


Modified from SLIT LAMP GONIOSCOPY, 
Gorin & Posner 
Pub.. Wilhams & Wilkins Co. 


EPITRATE is prepared in a single concen- 
tration of 2% Epinephrine Bitartrate, elimi- 
nating the necessity for varying the strength 
of the active drug. Maintenance dosage can 
be determined by establishing the intervals 
between instillations. 


Supplied in 7 bottles N Ow 
A DIVISION OF 


Literature available DOHO 


OPHTHALMOS, Inc. 


OF DOHO 
100 VARICK NEW YORK 13.N. Y. 


EPITRATE—trademark of OPHTHALMOS. Inc 


AMERICAN JOURNAL OF OPHTHALMOLOGY Ill 
CHRONIC SIMPLE GLAUCOMA © 
EPITRATE 
"For the control of intractable cases of CHRONIC | 
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For the EFFECTIVE 
treatment of the | 


GLAUCOMAS 


For the contrat ot moet, Sai 
n cases of accommodative 


esotropia. 
3 CAN BE UTILIZED. WITH SAFETY \N SURGERY. 


4 When instiled prior to the use of Cholinesterase 
Spasm . . . blurring of vision . . 


Outstandingly significant . . 


ALMOCARPINE does not contain 
or other wetting and retardant agents which may ~ 
interfere with the predictability of the 
control of Glaucoma by 


Supplied i in 1%: 2%: 3%: 4% 
strengths in 15 cc. bottles 


NOW 


A DIVISION OF 


DOHO 


Division OF DDHO 
100 VARICK ST. NEW YORK 13.N. 


rom SLIT LAMP GONIOSCOPY, Gorin @ Posner. 
& Wilkins Co. 
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(OPHTHALMOS brand of Pilocarpine HCI. Solutions) 
me \N useful in the treatment of strabismus 
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ALMOCARPINE trademark of OPHTHALMOS, In a 


help normalize prothrombin time before surgery 


“has a more prompt, more potent and more 
prolonged effect than the vitamin K analogues 


MEPHYTON 


VITAMIN Kj 


* 


Reduce the hazard of hemorrhage due to hypoprothrombinemia during 

or after surgery: tonsillectomy, obstetrical and gynecological procedures, 
surgery of the newborn (especially prematures), neurosurgery, thoracic 
surgery, intestinal surgery, biliary tract surgery, rhinoplasty, surgery in any 
highly vascular area. 

Especially indicated in patients with obstructive jaundice, or when prothrombin 
level is depressed following administration of anticoagulants, barbiturates, 
salieylates, antibiotics, sulfonamides, or phenylbutazone. Can also 

be used postoperatively to combat hemorrhage due to hypoprothrombinemia. 


Dosage: Surgery—up to 50 mg. orally at least 24 hours preoperatively or up 
to 50 mg. intravenously at least 12 hours preoperatively to restore prothrom- 
bin to safer levels. 

Supplied: Tablets, 5 mg., bottles of 100. Emulsion, each 1-cc. ampul contains 
50 mg., boxes of 6 ampuls. 


€> MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1. PA. 


Mephyton is a trade-mark of MERCK & CO.., inc 


*Council on Pharmacy and Chemistry: New and Nonofficial Remedies, Philadelphia, J. B. Lippincott Co., 1956, p. 505. 


BufOpto STERILE OPHTHALMIC SOLUTION 


Neozin's astringent, antiseptic and decongestant action 
is particularly effective in catarrhal and allergic conjunc- 
tivitis. Provides gentle, soothing relief from ocular inflam- 
mation resulting from wind, dust, and chemical irritants. 
Neozin is non-irritating and may be used continuously 
with safety in all age groups. Neozin is the trademark of 
Professional Pharmacal Co., Inc. 

Neo-Synephrine* Hydrochloride 

Zinc Sulfate 

Benzalkonium Chloride U.S.P. 

In a non-irritating sterile buffered aqueous solution. 

The products of Professional Pharmacal Co., Inc., are 
available to pharmacies from all Drug Wholesalers in the 
U.S. and many foreign countries. Export Division: P. O. 
Box 924, San Antonio, Texas. 

*Registered Trademark of Winthrop Laboratories, Inc. 


PACKAGE SIZE 
15 «ce. 
Plastic Container 
Glass Container 


PROFESSIONAL PHARMACAL CO., INC. 


300 W. Josephine Street © San Antonio, Texas 
Please send me samples and literature 
on complete line of ophthalmic solutions! 


Nome_ 
Address___ 
City State 


PHARMACEUTICAL MFGS., SAN ANTONIO, TEXAS 


PROFESSIONAL PHARMACAL CO., INC. 
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DESIGNED FOR YOUR MOST 
EXACTING REQUIREMENTS 
ETHICON OPHTHALMIC NEEDLE SUTURES 


hand-finished Micro-Point* needies 

B unequaled sharpness by hand honing 
greater strength 

Bincreased stability in needle holder 


BS reduced tendency to cut out of tissue 


ETHICON EVE SUTURES with Tru-Tempered reverse cutting needies 


for maximum strength and minimum tendency to cut out of tissue. 


je will 
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Another PRACTICE-BUILDING Idea 
from American Optical | 


Pair for 


OUTDOO 


To increase your share of the consumer 
dollar for outdoor eyewear, we have em- 
barked on a continuing promotion of Out- 
door Glasses under the theme — ‘“‘Add A 
Pair For Outdoor Wear.” The first national 
consumer ad in this promotion has just ap- 
peared in The Saturday Evening Post. 

Naturally, this first ad recommends a visit 
to a member of the Eye Care Professions. We 
point out that even if only Plano lenses 
are needed a member of the Professions is 
best qualified to provide quality and proper 
fitting. We also point out the wonderful 
pleasure experienced in Outdoor Glasses 


when made up in a personal prescription. 


Our long-range aim will be to increase the 
use of Outdoor Glasses year ’round . . . for 
driving, sports, and all outdoor activities 
“from sea to ski.” 

We will also aim to associate, in the 
public mind, quality Outdoor Glasses with 
the Eye Care Professions. As our promo- 
tional activity in this area continues, we 
will make sure that the Professions are the 
first to know of each step. 

As this type of business grows — summer 
and winter — over the years, we hope that 
many of your patients will be wearing 
Cosmetan, Calobar and True-Color absorp- 


tive lenses . . . in AO frames. 


BETTER VISION FOR BETTER LIVING 


American & Optical 


COMPANY 


OPHTHALMOLOGY 


AN JOURNAL OF 


AMERI( 


The best of 


current world 


literature in brief ... 


SURVEY OF 
OPHTHALMOLOGY 


Here is the logical answer to the doctor's dilemma of more and 


more literature to read and less and less time in which to read it. 
Quite simply, here is what Survey of Ophthalmology does: A 
highly qualified board of contributing editors scans the world-wide 


output of medical writing pertaining to the eye. The most 


important of these papers are selec ted and carefully condensed to 


preserve their essence. To each condensation are added incisive 


comments, relating the article to other work, suggesting alternate 


conclusions, or perhaps warning of dangers in their application. 


The Survey is not intended to supplant other journals in the field: 
rather, it is a necessary complement, adding the dimension of 
breadth to the depth you are now getting from the major sources of 


original publication. 


SECTIONS—CURRENT REVIEW (An original review of some 

aspect of the field). CLINICAL PRACTICE: Accommodation 

and Refraction. Globe. Cornea. Ocular Muscles. Lens. Intraocular = 
Pressure. Neurology. Pupil. Orbit. Retina and Vitreous. Systemic 

Disease. Therapeutics. Injuries. Economics, Social and Legislative. 

BASIC SCIENCES: Anatomy. Biochemistry. Color Vision. Optics. 

Psychology. CLASSICS OF OPHTHALMOLOGY (A new look 


at some pioneering work of historical and scientific interest ). 


Edited by FRANK W. NEWELL. Published bimonthly, one volume a year 
beginning Febru ry. | lume 3 current in 1958 Subscription price per 


volume $9.00 In Canada, $9.25; all other countrie 5, $9.75) 


Sut scriptions on volume basi 


Subscribe today! 


Because of high billing costs, payment must accompany subscription 


Note 


orders 


Publishers of Medical and Scientific Books and Periodicals f SHOP BY MAIL 


THE WILLIAMS AND WILKINS COMPANY 
Mount Royal & Guilford Aves., Baltimore 2, Md. 


Please send the following on approval 


WILLIAMS Xan 
& WILKINS 


COMPANY 


Payment enclosed 


BALTIMORE > MD. Shopping by mail is an easy, time-saving 


select books for your personal library 


way to 


AJO-6-58 
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About... 


ATTRACTIVE NEW ‘“‘COSTUME 
CASES” TO PLEASE YOUR WOMEN 
PATIENTS... Try to visualize this smart 
modern “web” design executed in raised 
golden-color embossing against a soft pink 
background. With a pink lining and, in the 
case of the open-end Shurbar, golden-color 


aluminum clips. 


Better still, ask your supplier to show you 
the whole ‘“‘Webweave”’ group. In addition 
to the pink, there is golden color on a soft 
blue (with blue lining), on a crisp white 
(with wheat colored lining) and a smart 
black (with black lining). Another combina- 
tion has the black web design raised in 
black against a white background with black 
lining and natural aluminum clips. 


Both the Shurbar and the envelope-type 
Specfold are in all five color combinations— 
ten new Shuron “‘packages”’ for presenting 
your prescriptions attractively. 


FROM YOUR INDEPENDENT SHURON SUPPLIER 


SHURON OPTICAL COMPANY, INC. 
Geneva, N. Y. Rochester, N. Y. 


Rondean’s enthusiastic acceptance (as fore- 
cast in our preliminary market-testing with 
the profession and with patients), has 
already established this smart new man’s 
frame as the outstanding choice .. . 


® when you want the distinction of sub- 
stantial appearance without exagger- 
atedly heavy styling or weight. 


® when you want the fitting ability of a 
keyhole bridge . . . full toric... 15 
sizes* . . . and two 7-barrel hinge 
temples—the original tapered Acad- 
emy and the new Imperial, illustrated. 


® when you like having the selection of 
three popular colors—Briar Grey, Black 
Briar and Golden Briar. 


® and when you need the service and 
availability characteristic of Shuron. 


In zyl frames, too, Shuron makes the dif- 
ference. SHURON OPTICAL COMPANY, Inc. 
Geneva, N. Y., Rochester, N. Y. 


 RONDEAN 


; * 44-18, 20, 22, 24 
® 


46-18, 20, 22, 24 
48-18, 20, 22, 24 
50 20, 22, 24 


{ 
SPECFOLD IN WEBWEAVE 
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All surfaces s 
Medic — buffered, isotonic 


No WIRES preparation required 
Clip end of polyethylene bag 

Drop unit on sterile surface 

Remove dropperette cap and proceed 


CCONOINY 


Lowest priced surgical unit available 
Sufficient for post operative treatment 
Sufficient for complete refraction 

No waste — No excess 


in Ophthalmic Surgery 


Write for samples and literature 


THE ISO-SOL CO... INC.. LINDENHURST. N. Y. 


Farmacia Panamericana, Panama City The Ranar Co., Montreal 


~ 
¥ 
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You dont guess, you Know 


with the Univis 


LABEL LINE 


of fine multifocal lenses 


When you prescribe from the Univis LABEL LINE of fine 


multifocals, the naked eye shows you have Univis — that patients are 


receiving the ultimate in good vision, the most accurate 


0-25 Nu-Line 
representation of a careful prescription. 


Select from Nu-Line® treated* D-25 or D-28 bifocals, 


Nu-Line 7 CV® or Nu-Line 6 CV lenses; or choose 


0-28 Nu-Line 


the distinctive Univis I.S./22, the “secret” segment bifocal 


with straight-top segment and rounded corners. 


Whichever you decide upon, you'll be using a lens with a difference 


—a difference you can see. 


Nu-Line 7 CV Lens 


Note the faint brownish-pink line. 


Corrected curves, of course iN 


The UNIVIS Lens Company 


Dayton, Ohio 
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THIS IS REAL PROGRESS! 


THE GOLDMANN SLIT LAMP APLANATION—TONOMETER 


MADE BY HAAG-STREIT, SWITZERLAND 


ADVANTAGES: 


Great accuracy of measurement 


Direct reading of measured 
values in MM Hg 


Rigidity of the eye can be dis- 
regarded since the small dis- 
placement of volume does not 
increase the intraocular pressure 


by more than about 2°/, 


Tonometry becomes a routine 
examination within the usual Slit 


Lamp Microscopy 


The patient remains seated dur- 


ing the examination 


© Precision Swiss workmanship 


ALFRED P. POLL 


Ophthalmological Instruments of Top Quality 
40 WEST 55th STREET, NEW YORK 19, N.Y. 
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Biomydrin Ophthalmic offers total relief in a single agent! No longer is 
there need to rotate several preparations in treatment of ocular infections, 
allergies and irritations. Biomydrin Ophthalmic gives you all the ingredients 
needed for effective treatment: 


Two antibiotics to fight infection 
An antihistamine to relieve itching and burning 
A vasoconstrictor to reduce congestion and inflammation 


Biomydrin, an isotonic solution containing methylcellulose, is buffered to the 
pH of tears. Active ingredients: neomycin and gramicidin, Neohetramine®, 
and phenylephrine HCl. In the new plastic Dropamatic® bottle that releases 
individual drops of uniform size . . . accurate medication, no squirting! 


for ocular infections, allergies and irritations 


BIOMYDRIN* OPHTHALMIC 


formerly a product of Nepera Laboratories 


WARNER-CHILCOTT 


XV 

ye 

One-stop treatment of oGilar infections 
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ACHROMYCIN 


OIL 


SUSPENSION 1% 


no sting ...Just drop on eye...spreads in a wink! Pro- 

vides unsurpassed antibiotic efficacy in a wide 

range of common eye infections... dependable 

no smear prophylaxis following removal of foreign bodies 
and treatment of minor eye injuries. 


SUPPLIED: 4 cc. plastic squeeze, dropper bottle 
no cross containing ACHROMYCIN Tetracycline HC! (1%) 
10.0 mg., per cc., suspended in sesame oil...retains 


contamination full potency for 2 years without refrigeration. 


*REG U.S. PAT. OFF 


} LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY, PEARL RIVER, NEW YORK 


Ophthalmic drugs available 


in the Minims package: STERILE 
ATROPINE SULFATE 1% OPHTHALMIC DROPS 


ATROPINE SULFATE 2% IN 
ESERINE SALICYLATE 0.5% DISPOSABLE UNITS 
ESERINE SALICYLATE 0.25% 

PILOCARPINE HCl 1% 

PILOCARPINE HCl 2% 
FLUORESCEIN SODIUM 2% 
HOMATROPINE HBr 2% number of drops 
HOMATROPINE HBr 5% commonly used 
PHENYLEPHRINE HCl 2.5% per application. 
PHENYLEPHRINE HCl 10% 

SCOPOLAMINE HBr 0.2% 

TETRACAINE HCl 0.5% 


for further information «895 KIFER ROAD 


or literature write or phone SUNNYVALE, CALIF. 
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VISION TESTER NOW AVAILABLE 


Has Many New, Different, Superior Features 


e Any variety of test slides up to 12 can 
be mounted on the single drum for 
either “Far” or “Near” 


e Test slides instantly positioned elec- 
trically by press of button, or man- 
ually by twist of knob. 

e Slides protected by glass for perma- 
nence and ease of cleaning. 

e Slides easily interchanged to permit 
special tests for specific purposes. 

e Test slides are unsurpassed in design 
and quality. 

e Reliability of tests established by 


studies at North Carolina State Col- 
lege Industrial Psychology Center. 

e Tester weighs less than 20 lbs., easily 
transported. 

e Adjusts effortlessly to proper eye- 
level height. 

e Right or left eye occlusion at flip of 
switch. 

e Smooth, easily cleaned surfaces; sani- 
tary head rest. 

e Measures important functions of vi- 
sion with unprecedented ease, speed, 
and accuracy. 


AVAILABLE ONLY ON PROFESSIONAL RECOMMENDATION 


ORDER FROM YOUR INDEPENDENT SUPPLIER 
INDEPENDENT 
| E> 


“The Golden Link to Complete Service” 


Yar 


Write for more information. 


Vuimils OPTICAL COMPANY, INC., PETERSBURG, VIRGINIA 


| 


AMERK 


Current and interesting 


OPHTHALMOLOGICAL 
EQUIPMENT by Parsons 


Goldmann Slit Lamp by Haag-Streit, +6320. 
Superb optics. Price of $925 includes table and 
all accessories for fundus examination 

and gonioscopy. 


Lens Meter #6410. 
Compact imported in- 
strument, complete with 
marking device. Only 
$125 f.o.b. San 


Francisco. 


Complete line of eye surgery 
instruments always in stock. 


Parsoms 


Write us for catalog and in- 


formation on any of the above. 
518 POWELL STREET - 
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A. ML A. 
Convention 


Delegates: 


You are invited 
to visit the 
exhibit of 
ophthalmological 
instruments and 
equipment in 
the Doctors’ 
Lounge at our 
headquarters 
office, 

518 Powell St. 
San Francisco 


Optical 


LABOR 
SAN FRANCISCO 2. CALIFORNIA 
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Do you have an 


up-to-date library 


of these reference 
books on 


ophthalmology? 


THE EYE: Basic Science and Clinical Facts 
on Eye Practice. By E. Howard Bedrossian, 
M.D., Drexel Hill, Pa. A compilation of up-to- 
date information which ophthalmologists tend 
to forget since many of the diseases with their 
differential diagnoses are rare. Designed to en- 
able students to pass specialty board examina- 
tions in ophthalmology, not only from a basic 
science point of view but also from a clinical 
standpoint. Theoretical information has not 
been used unless it has been proven to be of 
some clinical value. Presented in logical, prac- 
tical fashion for quick reference. To be pub- 
lished June, 1958. 


OPHTHALMOLOGY 


ASYSTEM OF OPHTHALMIC ILLUSTRA- 
TION. By Peter Hansell, M.R-C.S., Univer- 
sity of London. Designed to embrace in detail 
the specialized field of ophthalmic illustration, 
this work presents a system which has evolved 
from requirements experienced in general medi- 
cal photography. The techniques set out will 
prove of value to the less specialized illustrator, 
Brings into sharp focus features like these: 
Guiding principles in selecting equipment for 
ophthalmic photography; Detailed treatment of 
motion picture photography; Gross specimens 
and special preparations; General organization 
of an illustration department, including index- 
ing and filing of records; The role of the artist 
in the field. Pub, Oct. °57, 128 pp., 128 il. (5 
color plates), (Amer. Lee. Medical Photog- 
raphy), Cloth, $5.75 


PRINCIPLES OF OPHTHALMOLOGY. By 
John K. Erbaugh, VID. Norristown State 
Hospital, Pa. A practical, easy-to-follow man- 
ual designed to aid not only in the diagnosis 
but in the manner of treatment and follow-up 
in some diseases. Only the principles or essen- 
tiafs have been emphasized and its small size 
was deliberately planned so that the reader 
would not be burdened with a great deal of 
extraneous material, Organized anatomically 
in the order of a systematic eye-ground exami- 
nation. The reader is furnished both a verbal 
and a visual picture of the appearance of most 
lesions, their exact location in the eye, and 
associated ocular features. An appendix also is 
included on the technique and physics of oph- 
thalmoscopy. Pub. Dec. °57, 80 pp. 9 il. (B & 
W), 22 full-color plates, Cloth, $5.50 


NEUROLOGY OF THE OCULAR MUs.- 
CLES. By David G. Cogan, M.D., Harvard 
Medical School. “Such a pleasing style that 
one fails to hear the wheels turn .. . we can 
only hope that the second edition will be twice 
as thick as the first.”"--American Journal of 
Ophthalmology. This is that Second Edition. 
The chapter on “Characteristics of the Extra- 
ocular Muscles” has been rewritten to empha- 
size the myopathies. The section on the cere- 
bellum has been expanded to cover recent ad- 
vances in the recognition of anatomic and func- 
tional localization in this structure and the 
ocular motor counterparts of cerebellar disease. 
Internuclear ophthalmoplegia has been treated 
in considerable more detail and a short section 
has been added on the enigmatic phenomenon 
of skew deviation, Pub. 320 pp., 166 il. 
(2 in color), Cloth, $8.50 


FUN COMES FIRST FOR BLIND SLOW- 
LEARNERS. By Mildred Blake Huffman, 
B.E., M.A., California School for the Blind, 
Berkeley. Relates the experiences of and pro- 
cedures used by the author in supervising a 
classroom of young mentally retarded blind 
children. Because the activities discussed are 
based on experiences interesting to all children, 
much of the material should prove helpful to 
persons working with mentally retarded sighted 
children and normally intelligent blind chil- 
dren. Pub. Oct. 57, 176 pp., 18 il., Cloth, $5.00 


CHARLES C THOMAS PUBLISHER 
301-327 East Lawrence Avenue 


Springfield - Illinois 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


macular hemorrhages 


Atte, 
Macular and fetinal are. after 
use of IODO-NIACIN*. The dosage this study aS 1 tablet 


ln’ cases of cerebral and, IODO-NIACIN 
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“A435 mg. (2% gr.). combined with niacinamide hydroiodide 25 mg. 
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intramuscular or intravenous use’. 


Since the retina is intrinsically a part of the brain’, hemorrhages in 
this region are indicative of a similar cerebral condition for which 
Dis. 
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Ophth. 42:771, 
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WHAT CATARACT LENS IS BEST ? ? ? 


Different types of cataract bifocals produce markedly different effects in weight, ap- 
pearance and optical performance. Studying the various types of cataract bifocals most 
commonly used, the following is our opinion: — 


In many cases the ground lenticular is to be recommended. Where you must use a 
large lens, one with large amounts of decentration, or one with an eccentric shape, it 
is the only practical form to keep weight at a minimum. However, this bifocal form 
accentuates the strength of the lens because of the reflections of the intersection of 
lenticular and plano fields. Further, a fused segment always causes some chromatic 


aberration and distortion. 


Fused lenticulars do improve the appearance somewhat—they save about 3 to 3.5 
diopters in the distance portion of the lens. 


When lens size can be controlled, where there is a small amount of decentration and 
a conservative shape, our preference for the best optical design in a cataract case is the 
solid one-piece bifocal lens* with the segment on the convex side of the lens. This 
permits the cylinder to be ground on the minus side. With eye size kept to a minimum 
and lens properly ground to knife edge, we believe that the best optical performance 
and best appearance are obtained. 


* Catex bifocal lens. 


“if it’s a lens problem, let's look at it together” 


THE HOUSE OF VISION—MAKERS OF PRESCRIPTION GLASSES FOR THE 
MEDICAL PROFESSION—WILL BE HAPPY TO FILL YOUR PRESCRIPTIONS. 


AURORA 
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PONTOCAINE HCI 
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Mono-Drop* squeeze bottles that eliminate 
dropper contamination and simplify instillation. 


15 cc. 


PONTOCAINE BASE EYE OINTMENT 0.5% 


Also in glass Tubes of ¥% oz. 
bottles of 2 oz. 


15D 


Batocaine hydrochloride 0.5% produces highly efficient topical ophthalmic anes- 
thesia for prompt relief in painful eye conditions, removal of foreign bodies, surgery 
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LONG-TERM PROGNOSIS 


Pir Rise, 
Hlamar, 


Numerous statistics have been published 
on the results of glaucoma operations. At the 
last international congress (1954), in sur 
veying these statistics, G. P. Sourdille dis 
the different 


and gave the percentage of tension regula 


cussed methods of operation 
tion for each method. The statistics also tell 
about fields of vision kept constant or under 
going relatively small deterioration and about 
some 


visual acuities that gradually show 


what more deterioration. In some statistics 
the time of observation 1s not stated or, if 
it is, it covers, in most cases, no more than 
six months to three years. -ven if most glau- 
coma patients belong to a higher age group, 
such a short period of observation seems in 
sufficient to ascertain their future fate. 
More recent statistics would seem to in 
dicate that, when visual acuity declines after 
the 


indication agrees 


glaucoma operations, decline is caused 
by lenticular changes 
well with my own observations through the 
vears, and | have the impression that these 
cases present a special form of cataract 
whose chief characteristic is swelling of the 
nucleus, with a gradual but definite tendency 
to myopia and a relatively slowly declining 
visual acuity. 

The present study of my own material 
was undertaken to find out whether it would 
give further information on this question 
formed. the 
held out 


to patients for their more distant future, 


and whether from it could be 


prospects which might rightly be 


providing that the operation had successfully 
regulated the tension of the glaucomatous 
eve. My first observation was that material 
of this kind shrinks considerably as soon as 


it becomes the object of analysis. 


JUNE, 1958 


OPHTHALMOLOGY 


NUMBER 6 


OF 


IN GLAUCOMA SURGERY 


M.D. 


Norway 


1930 and 1956, iridencleisis had 


been performed on 1,057 eves with glau 


Between 


coma simplex, 666 males and 391 females 


Since | arbitrarily placed the minimum pe 


| 
riod of 


observation at five years, 414 eves 
operated on during 1950 through 1956 were 
excluded from this study. Out of the re 
maining 636 eyes operated on between 1930 
and 1949, only 189 have been under observa 
tion for more than five vears. The question is 
inevitable, whether these 189 eves make up a 
representative selection or whether these pa 
tients came under observation because they 
had an especially good or an especially bad 
visual function. 

All of 


quested to come back for observation, at 


my glaucoma patients were re 
first every quarter, later every half year or 


vear. Unfortunately a great many patients 
never return after operation; others turn up 
the But this 


the man 


time 


the 


regularly at appointed, 


tells 


than of the eve 


more about character of 


| have not been able to see 


any connection between attendance or non 
attendance at observation appointments and 
good or poor function of the operated eye. 
My intention has been to find out how the 
eves have fared that, after operation, have 
had their tension well regulated. 

Of the 190 eyes already mentioned, 38 or 
20 percent had, at the last observation or at 
some other time during the observation pe 
riod, a tension of more than 30 mm. Hg. In 
order to include only those eves in which | 
the 


lated, | have omitted all these 38 eves and, 


was convinced tension was well regu- 


with some hesitation, 15 eves that had a post 
operative tension of between 25 to 30 mm. 


Hyg. Since the fate of these eves may have 
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some interest, | have listed them as supple- 
ments to the group used for the statistics. 
Because the visual field is of great im- 
portance when estimating the function of 
eyes of glaucoma patients, | have also been 
obliged to omit 37 eyes where perimetric 
measurement of visual field is lacking either 
before the operation (because the function 
weak 
fields) or at the last observation (but then, 


was too for registration of visual 
as a rule, as a result of unsatisfactory ex- 
amination not as a result of fading fune- 
tion). 

There remain for study 100 eyes with 
convincing regulation of tension, and con- 


trol of visual fields after more than five 
years—on an average 8.11 years. 
I have divided my material into four 


groups according to the condition of the 
visual field immediately before the operation, 
as this seems to be of importance to the 
further development of the disease. The vis- 
ual field is based on an estimated comparison 
with normal visual fields. I have not been 
able to estimate in figures the valuable find- 
ings of Bjerrum’s scotoma. 


Group | 

Group I includes eyes in which the tension 
is favorably regulated and which, before op- 
eration, had unrestricted visual fields. Ten- 
sion immediately before it was controlled 
was, on an average, 43 mm. Hg with pilo- 
carpine, at the last examination—an average 
of 19.4 mm. Hg without miotics. The time of 
observation for this group averaged 8.6 
years, The group was comprised of 31 eyes. 


VISUAL FIELDs 

During the course of time of observation 
the visual fields of this group decreased 
from 1.0 to 0.94 percent of a complete visual 
field. A moderate loss of visual field was 
registered in eight out of 31 eyes (1, 3, 4, 
6, 9, 11, 13, 20). Loss of visual field in three 
of these eyes (3, 11, 20) was perhaps partly 
or wholly due to increase of refraction and 
decrease of visual acuity as a result of swell- 
ing of the lens nucleus. 


VISUAL ACUITY 

Within the same time the visual acuity of 
this group had decreased on an average from 
0.73 to 0.54 and nine out of the 31 eyes had 
a loss of visual acuity of at least two lines 
on the Snellen chart (1, 2, 3, 8, 9, 11, 20, 25, 
28). 


INCREASE OF REFRACTION 


During the observation period, an in- 


crease of refraction of more than one di- 
opter, on an average 4.5 diopters, was re- 
corded in 11 eyes (1, 2, 3, 13, 16, 18, 20, 23, 
25, 26, 28). In seven of these (1, 2, 3, 13, 20, 
23, 25) opacities of the lens were recorded. 
During the observation period, a cataractous 
(30). Of 


the nine eyes with loss of at least two lines 


lens was extracted from one eye 


in visual acuity, six had an increase of re 
fraction of more than one diopter. 
SUMMARY FoR Group I 

Eyes with unrestricted visual fields at the 
time of operation seem to have favorable 
prospects for preservation of the visual 
fields for a period of nine years. The average 
loss in this series was six percent of the nor- 
mal visual field. 

As to preservation of visual acuity the 
prospects are not so good; half of the eyes 
studied showed a decrease of visual acuity 
which, to a great extent, seems to be due to 
sclerosis of the nucleus of the lens, with a 
strong tendency to myopia. 

All 31 eyes had, after 8.6 years, usable 
visual function. And what is quite important 
is that the cause underlying most of the loss 
in visual acuity was curable. 

Group II 

Group II includes the eyes that, immedi- 
ately before operation, had restricted visual 
fields, but the fields were less than 50 percent 
impaired. 

Tension before operation averaged 44 
mm. Hg; at the most recent postoperative 
examination, 16 mm. Hg, on an average. 
Time of observation after operation averages 
7.3 years. The group includes 30 eyes. 
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VISUAL FIELDS 


During the course of observation time, the 
average decrease in the visual fields of this 
group was from 0.73 to 0.65, that is, eight 
percent of a complete visual field. A loss otf 
visual field was registered in 11 out of the 
31 eves. In three of these (61, 70, 79) the 
loss of visual field may have some connection 
with sclerosis of the lens nucleus with a pro- 
nounced tendency to myopia and decrease of 
visual acuity, 


VISUAL ACUITY 


Visual acuity had, during the time of ob 
from 0.59 to O40. A 


loss of visual acuity could be registered in 


servation, decreased 


16 of the eyes and more than two lines on 
Snellen’s chart in eight (59, 60, 61, 62, 65, 
70,75, 79). 


INCREASE REFRACTION 


In 11 eves (59, 60, 61, 63, 
79, 83, 84), an average of more than four 
diopters of myopia developed during the 
time of observation, In eight of these eyes, 
opacities of the lens were observed. 

In one of the eight eyes with loss of visual 
acuity of more than two lines on Snellen’s 
chart, this loss was caused by degeneration 
of the macula (65). 

Six of the remaining seven eyes showed 
an increase in refraction (59, 60, 61, 70, 75, 
79), and in six of the eyes with loss of visual 
acuity, opacities of the lens have been noted. 
At the most recent examination, three eyes 
(60, 64, 65) had visual acuity of below 6/60. 
In one among them degeneration of the 
macula was the cause. Two out of 30 had 
visual fields about one third of normal (67, 
70) ; 28 had visual fields of at least one half. 


SUMMARY FoR Group I] 


For two eyes that, before operation, had 


restricted visual fields, but more than half 
of visual field was unimpaired, the prospects 
of preservation of visual fields seemed rather 
good for a period of about seven and one 


RIISE 


half years (the average loss was about eight 
percent of the normal visual field). 

In Group Il as in Group I, the loss of 
visual acuity is more marked than the loss 
of field. The 


for this seems to be 


visual most important cause 


the lens 
Phe 
average tension at the last observation of the 
of did 


vary much from the average of the whole 


sclere ISIS of 


nucleus, with a tendency to myopia. 


group with increase refraction not 
group. 
All eyes had, at the last examination, us 


able eyesight, 


(GROUP 

This group comprises eyes that immedi 
ately before operation had visual fields re 
stricted to between one fourth to one half of 
normal. The preoperative tension of this 
at the 


recent postoperative examinations, 17.6 mm 


group averaged 45 mm. Hg; most 
Hy. The time of observation after operation 
averaged 8.6 years. There were 26 eyes in 


the group. 


VISUAL FIELDS 


During the time of observation, the visual 
fields of this group decreased on an average, 
from 0.4 to 0.19, that is, a loss of 21 percent 
of the normal visual field. Only five out of 26 
(131, 136, 141, 145, 146) had no or only 


insignificant loss of visual field. 


VISUAL ACUITY 
The average decrease of visual acuity dur 

ing the time of observation was from 0.38 to 
0.20. Eight of these 26 eyes (134, 135, 136, 
137, 139, 141, 145, 147) had unchanged or 
improved visual acuity. Of 18 eyes with loss 
of visual acuity, 10 had retained acuity of 
more than 6/60 (126, 128, 130, 131, 132, 
133, 138, 140, 143, 146); 
eration already had a visual acuity of less 
than 6/60. 


three be fe ire op 


INCREASI REFRACTION 


On eight eyes with visual acuity of finger 
counting or less, no notes have been made 
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about refraction. Of the remaining 18, eight 
(128, 130, 131, 132, 133, 138, 141, 146) had 


an increase of refraction of more than one 


A IncipIeNns 


Other Eye 


diopter; the average was five diopters. Of 


Encleisis 1943 


these eight only one belongs to the group 
with preserved visual acuity. For nine eyes, 
lens opacities were noted (126, 128, 130, 
131, 133, 134, 137, 138, 143). 

At the last examination, eight eyes had no 


usable sight (a visual acuity of not more 


(EYES REOPERATED) 


than finger counting at 20-cm. distance ) ; 


two had a visual field of 1/10 or less, with 


He 


visual acuity of 6/18. These eves, together 
with 16 with better function, still had some 


usable vision. 


SUMMARY FOR Group III 


For eyes that immediately before the op 


TENSION WAS ABOVE 30 MM 


eration had visual fields restricted to be 
tween one half to one fourth of normal, the 
prospects for preservation of the visual field 
fora period of nine years seemed consider 


ably reduced. This group showed an average 


- 


loss of visual field of 20 percent of normal 
and in only five of 26 eyes was the visual 
field completely or almost completely un 


changed. 


-opera tion 


Loss of visual acuity in the group seems 
to agree quite well with the loss in Groups 
| and Il. More eyes in this group had un 
changed visual acuity (8) than unchanged 
visual fields (5). The same tendency to in 


crease of refraction in this group is also ob 


II] OMITTED FROM STUDY BECAUSE 


vious, just as in Group | and Group II. 
Eighteen out of 26 eves may be said to have 


preserved some useful visual function. 


ro Group 


Group IV 


The group is comprised of 13 eves which 


immediately before operation had visual 


mm 


fields restricted to one fourth or less of nor 


CASES BELONGING 


mal visual fields. The average tension of this 
group before operation was 52 mm. Hg; at 
the last postoperative examination, 16 mm. 
Hg, on an average. The time of observation 
for this group averages eight years. 
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PROGNOSIS IN GLAUCOMA SURGERY 


VISUAL FIELDS 

During the time of observation, the visual 
fields in this group decreased on an average 
from 0.16 to 0.07. Out of 13 eyes, 10 had a 
distinct loss of visual field during that pe 


5 um. Hi 
Other Eye 
N 
laucoma absolute 


Encleisis 1931 
Encleisis 1939 
Glaucoma absolute 
Encleisis 


) 
G 


riod, 


remp 

remp 
rest 
120 


VISUAL ACUITY 


ABOVE 


Visual acuity during the time of observa 
tion decreased on an average from 0.37 to 
0.20. Two out of 13 eves ( 167, 169) had un 


TENSION NOT 
Visual 


Visual 


changed or improved visual acuity. In four 
eyes visual acuity deterioration was compara 


tively small. Six out of 13 preserved a visual 


Refraction 


acuity of more than 6/60; in two of these, 


there was an increase of refraction averaging 


POSTOPERATIVE 


five diopters. Six out of 13 eves had fingt r 


With 


counting at 20 cm. or less and so were with 


ut 


out useful visual function. Apart trom these 
six, four eyes with visual acuity of more 
than 6/60 had a visual field of 1/10 or less 
(before operation, respectively, 1/8, 1/6, 
1/8, and 1/8). 

Warnings have been issued against op 
eration of eyes with excessively restricted 
visual fields because rapid deterioration, 
especially of the central vision, was feared. 
My Group IV does not confirm this view. 
Kleven eyes of this group had some degree 
of central vision at the time of operation, 
most often an island in the central visual 
field. Six of these eyes had retained some 
central vision at the last observation, on an 
average 7.6 years after operation. The last 
five had some central vision after three, two, 
one and one-half, and 7, and ? years but 
had lost it after five, eight, 10, 10, and two 


Refraction 


years, 


SUMMARY FOR Group IV 


With 
Miotics 


lor eyes with a visual field restricted to 


GLAUCOMATOUS EYES WITH VISUAL FIELDS BEFORE OPERATION LESS THAN ONE FOURTH 


one fourth or less before operation prospects 
are not so good for the preservation either 


of the visual field or the visual acuity during 


Eye Without 


a period of eight years. 
It is remarkable, however, that in this 


Grove IV 


Name 


poor group, seven out of 13 eyes preserved 


a visual acuity of 6/60 or more. 
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Pension 


eoperation 


Name Eye 


PR 


mm. Hg 


MENOSIS 


4 18,39 


33 Encleisis 


IN 


AUCOMA SURGERY 


CONCLUSION AND SUMMARY 


In the material herein studied, glaucoma 
simplex has a considerably higher frequency 
in men than in women, The figures for op 
erated eyes are: male, 666; female, 391. 
The ratio of males to females in the 50-70 
years age group in my county for the year 
1950 was 503 males: 497 females. 

A total of 148 patients with 189 eyes on 
which glaucoma operations had been per 
formed were observed for more than five 
years, on an average 8.11 years. In 117 of 
these patients, the second eye showed at some 
time during the observation period signs of 
glaucoma. 

My material confirms the importance of 
early operation, especially for the retention 
of the visual field. In the two groups with 
unrestricted and moderately restricted visual 
fields immediately before the operation, the 
loss mn visual field after eight years was 
very moderate (on an average seven per 
cent of a complete visual field) and every eve 
retained serviceable function. 

In the two groups with loss of more than 
one half of the visual field before operation 
the prognosis seems to be poorer | from 0.40 
to 0.19 and from 0.16 to 0.07 of a complete 
visual field). Eighteen out of 26 and six out 
of 13 eyes in these groups can be said to 
have retained some useful visual function. 

My series indicate that it is too optimistic 
to expect a full retention of visual acuity, 
for a number of years. Here the difference 
between the groups is not so great. During 
an average of eight years the loss in all 
groups in acuity measured about 20 percent 
of a full visual acuity (0.73 to 0.50, 0.59 to 
0.40, 0.38 to 0.20, and 0.37 to 0.20). The 
chief cause for this loss appears to be a spe 
cial kind of cataract, the increase in refrac 
tion being due to swelling of the lens nucleus. 

Of 83 eves W ith refraction recorded at the 
last examination, 32 (38.5 percent) had, dur 
ing the observation period of eight years, an 
increase in refraction of at least two di 


opters, the average increase being 4.5 di 
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opters. Sixty-nine percent of the eyes with 
a loss of more than two lines on the Snel 
len chart (18 out of 26) belong to this 
group, and lens opacities were recorded at 
the last examination in this same number of 
eves. 

My material confirms that glaucoma sur- 
gery is not the only cause of these lenticular 
changes in cases with progressive myopia in 
the glaucoma-operated eye. | have found the 
same changes in the second eye, even if this 
eye had an unoperated glaucoma or no glau- 
coma at all. However, the degree, as well as 
the frequency, of the process seems to be 
higher in glaucoma-operated eves. 

My studies indicate that an especially low 


postoperative intraocular pressure is not the 


PROGRESSIVE LAMELLAR 


RADIATION CATARACTS 


PER RIISE 


cause of these lenticular changes. The aver- 
age pressure in 32 eyes with considerable 
increase of refraction was 17.8 mm. Hg; the 
average tension for the remainder (50 eves 
with refraction stated at the last examination, 
omitting two eyes operated for cataract) was 
17.1 mm. Hg. 

This 


not give our glaucoma-operated patients the 


survey also indicates that we may 
prognosis of full retention of visual func 
tion. But we are justified in telling them that 
a surgical regulation of the pressure at an 
early stage of the disease provides a very 
good chance for retention of useful visual! 
function for a period of at least eight years. 


Saint Torfinns Eye Clinic. 


IN 


THE NEWBORN MOUSE* 


PRELIMINARY REPORT 


Watcter H. 


Production of cataracts in newborn ani- 
mals exposed to ionizing radiation has been 
described by several investigators. The early 
literature was reviewed by Desjardins.' 
Lorenz and Dunn,? using a dose of 400 r 
of X rays in newborn mice, found cataracts 
as early as four months after irradiation. 
The eyes were not examined by slitlamp, and 
no observations on the progression of the 
lesion were made. Under the dissecting micro- 
that the 


opacity was attributable to an opaque, stony- 


scope, however, they noted lens 


hard nucleus, whereas the cortex was soft. 
Vogel® exposed the heads of newborn mice 


*From the Biology Division, Oak Ridge Na 
tional Laboratory, which is operated by Union Car- 
bide Nuclear Company for the U. S. Atomic En- 
ergy Commission. This material was presented at 
the Wilmer Residents’ meeting, The Johns Hopkins 
Hospital, Baltimore, Maryland, April 4, 1957. 


Benepict, M.D. 
Oak Ridge, 


Tennessee 


to varying doses of X rays and found that 
lens opacities did not occur with doses less 
than 400 r. With this dose he did not observe 
lens opacities until the mice were at least 
104 days old. Except for giving the number 


of eyes with a white opacity after varying in 


tervals of time, he gave no details of the con 
figuration or progression of the cataract, the 
method of examination being limited to ob 
servation with the naked eye and with the 
ophthalmoscope. 

This report describes in detail the devel- 
opment and clinical course of radiation cata 
racts induced in mice by X irradiation on 


the day of birth. 


MATERIAL AND METHOD 


Within 24 hours after birth, newborn RI 
mice were exposed by litters to 100, 200, and 
300 r of whole-body X radiation. The factors 


LAMELLAR 


of irradiation were 250 kvp, 30 ma, TSD 
93.7 cm, 3 mm. of Al added filtration, hvl 
0.44 mm. of Cu, rate 80 to 100 r per min. 
The animals were marked with dye at first 
and later earmarked so that the fate of in 
dividual eyes could be followed. The follow 
ing numbers of animals were used in each ex 
posure group: 
Number of controls : . 17 
Number exposed to 100 1 20 
Number exposed to 200 r ... 28 
Number exposed to 300 
The newborn mice were returned to the 
mother after exposure and allowed to mature 
under normal conditions. Observations to 
date have extended for 19 months in some 
groups. All the mice have been examined at 
regular intervals varying from once a week 
to once a month. The pupils were dilated 


before each examination with five-percent 


homatropine and the eyes inspected with a 


Zeiss-Opton slitlamp, a magnification of at 
least 16 times being used, The first examina 
tion was made within one to three days after 
the eyes opened spontaneously; generally, 
this was about two weeks after birth. The 
eyes were then examined at weekly intervals 
for the next four to six weeks, at intervals 
of two weeks for the following two to three 


months, and at monthly intervals thereafter. 


RESULTS 


All animals exposed to 200 r or more had 
a lens opacity at the first examination ; that 
is, at about two and one-half weeks after 
birth and exposure (fig. 1). At the third 
week of age, this opacity was easily seen to 
be located in the lens nucleus. This was a 
lamellar type of cataract. In the first few 
weeks of examination, anterior subcapsular 
vacuoles were present in addition to the nu 
clear opacity in nearly all eyes. 

Some of the cataracts induced by 200 r of 
X-rays progressed slightly in severity, but 
most remained constant or actually regressed 
in density as the mice grew older, In con- 
trast, mice exposed to 300 r of X rays did 


not show regression of the nuclear opacity 


RADIATION ¢ 


ATARACTS IN MICHI R23 
The more rapidly progressive cataracts be- 
came subluxated and usually, but not always, 
ended in complete opacification, with fea 
Nuclear 


cataracts have not been observed in the con 


tures of a Morgagnian cataract. 
trols or in the mice exposed to 100 r of X 


rays. 


(GRADING AND DESCRIPTION OF THI 


CATARACTS 


At the time of the first examination, a 
faint, whitish, translucent haze was present 
in the posterior subcapsular region, which 
was visible only with oblique illumination. 
This was called a grade / cataract (fig. 2). 

A week later the characteristic feature of 
these cataracts was more easily apparent, 
the opacity being a well-developed, whitish, 
translucent haze affecting the posterior sur 
face of the embryonic nucleus and definitely 
outlining its equatorial zone. Myriads of 
small white dots were seen in the translucent 
haze. Curiously, the anterior surface of the 
affected. This 


stage Was classified as a grade I] cataract. 


nucleus was similarly 
In addition to the nuclear opacity, anterior 
subcapsular vacuolation of the lens was al 
most constantly present, ringing the lens 
equator. These vacuoles were spokelike in 
arrangement, with the apex pointed to the 
anterior pole of the lens. Occasionally there 
were also centrally located, anterior sub 
capsular vacuoles of varying size and shape. 
All these anterior subcapsular vacuoles dis 
appeared entirely after two to three weeks, 
leaving no residual lenticular defect. 

Ina grade //7 cataract the nuclear opacity 
progressed in density, giving rise to a very 
sharp zone of discontinuity between the 
nucleus and the cortex, Typically, there de- 
one or more dense, 


veloped irregularly 


shaped, posterior capsular or subcapsular 
whitish opacities which characterized this 
grade. 

In lenses that developed more severe cata- 
racts, the anterior fibers of the nucleus then 
became visible as individual fibers along with 
dense sheetlike 


development of a more 
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AV. GRADE OF CATARAC’ 


AV. VALUE OF OPACITY 
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Fig. 1 (Benedict). Progression 
of lens opacity (shown in fig. 2) were given 
23; 33; lV, 43; 58; V1, 78. The 
each week of observation was then determined 
and so, animals died, the average numerical 
to week. The early variation in the 
that was not consistently seen and was probably 


rate, 


as 


an 
cortical opacities for the changes in the latter groups 
(expt. 1); &, 300 r (expt. 2); HF, 300 r (expt. 3). 

the 


cata- 


of 


nucleus became 


the surface 
This was called 


the 


opacity of posterior 


nucleus. grade 


ract. Eventually, entire 
the 
in the posterior subcapsular region of the 


they 


opaque, and large plaquelike opacities 


lens were less easily visible, because 


were covered by the nuclear opacity. 
At the the 
slightly subluxated, usually posteriorly and 


next stage, entire lens became 
The subluxation most commonly 
the 


was associated with a deepening of the an 


superiorly, 
began at the inferior pole of lens and 
terior chamber and a failure of the pupil to 
dilate 
cataract. 

In the advanced stages, the pupil dilated 


maximally, This was called a grade I” 


and severity of lens opacities with time 
arbitri 
average 


Not 


after irradiation. The grades 
Grad: 0), 0; /, 12: 
for all eves im each experiment for 


iry numerical values as follows 
numerical value 
all eyes in each experiment progressed at the same 


value of the group would change slightly from week 


100 r and control animals was attributable to a questionable opacity 


senile 


@. 


in the later stages of the experiment, 
2); 4, 100 r; O, 200 r; 


artifact 
©, control (expt 


cataractous lens was en 
the 
eccentrically located in the lens ; 
of the 
eventually they also became opaque in a few 


at all; the 
dislocated ; 


hardly 
nucleus 
the 
vacuolated, 


tirely opaque was 
cortical 
and 


fibers lens became 


cases. This was called a grade VI cataract. 
Usually the 
The highly 
went absorption to some 


capsule of the lens ruptured. 
under 
the 


capsule contracted, leaving a small crenated 


vacuolated lens cortex 


degree, and 


looking lens. In one or two eyes that have 


the 
nucleus has been seen to be completely cx 


been observed for nearly two years, 


truded from the lens capsule and to become 


separated from the other lens remnants. In 


one eye the nucleus was in the anterior 
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Fig. 2 (Benedict). Diagrammatic sketches of 


radiation-induced 
Grade 1 shows an accumulation of opacities located at the posterior capsular surface 


AR RADIATION CATARACTS IN MICE 


newborn mouse 


Grade Il 


cataracts in the 
of the lens 


shows the nuclear opacity and some peripheral anterior subcapsular vacuoles. Grade [11 shows the nuclear 
opacity plus heavy posterior capsular deposits. Grade II” shows the nuclear opacity involving the whol 
nucleus, in contrast to the previous grades in which the opacity is confined to the posterior surface of the 


Grade V 
and the nucleus in an eccentric position 


nucleus 


chamber and the rest of the lens was located 


inferior, temporal, and posterior to the 


usual lenticular position. 


COMMENT 


The progression of the lenticular defect 
is usually, but not always, similar in both 
eyes. The stages of opacification are very 
distinctive. Generally, it is a matter of only 
a few weeks for the opacity to change from 
an early nuclear transluscent haze to a sub 
luxated lens, but after this it is a matter of 
months for the cortical fibers to become 
opaque or for the capsule to rupture. 

Animals exposed to 200 r of X ravs do 


not develop the severe opacity with disloca 


tion just described. In these, the lens changes 


do not progress beyond a definite but in- 


complete nuclear opacity, with posterior 


shows the lens to be dislocated, and Grade II shows the lens almost completely opaque 


subcapsular opacities. Some do not even de 
velop the posterior polar opacity, and these 
marked 


ability to recover from radiation injury: the 


lenses demonstrate a surprisingly 


posterior nuclear haze thins out so as to be 
come almost invisible, the zone of discon 
tinuity becomes very mdistinct, and the only 
evidences remaining for prior, well-devel 
oped opacification are a few small white dots 
at the level of the posterior surface of the 
nucleus. 

To a certain extent, these cataracts closely 
resemble the lamellar cataracts seen in in 
fants whose mothers had rubella during the 
first trimester of pregnancy. It is interesting 
to note that the stage of development of the 
mouse eye at birth is comparable to the hu 
man fetus eye at three months’ gestation. 
Whereas, in the adult lens, radiation injury 
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causes primarily a cortical cataract, with 
little or no involvement of the nucleus, radi- 
ation injury of the developing lens results 
in a nuclear opacity. Although these dif- 
ferences probably reflect age-dependent vari- 
ations in radiosensitivity of different parts 
of the lens related to growth and develop 
ment, this aspect of the problem is not well 
understood and is the subject of continuing 
investigation. 
SUMMARY 

Nuclear lens opacities are induced in new- 
born mice by exposure to 200 r of X rays 
on the day of birth. This dose, however, 
does not consistently produce progressive 
lamellar cataracts such as observed with a 
dose of 300 r of X rays. Regression of the 
lens opacity occurs in some instances after 
exposure to 200 r. 


BENEDICT 


Lamellar cataracts produced by 300 r of 
X rays are visible when the eyes first open 
at two weeks of age and progress within 
several weeks to complete opacification and 
subluxation of the lens. They are, there- 
fore, vastly different from the cataracts in 
duced in older mice by ionizing radiation, 
which develop more slowly and involve pri- 


marily the cortex of the lens. 


No lamellar opacities are induced by 100 
r of X rays or are noted in nonirradiated 


controls. 
Oak Ridge National Laboratory, 
P.O. Box Y. 
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Case 18 

CLINICAL HISTORY 

A 78-year-old Negro who was in good 
general health was admitted to the hospital 
for treatment of a progressive ulcer in his 
right cornea. He was known to have had 
bilateral chronic open-angle glaucoma, which 
had produced blindness in the right eve two 


*From the Registry of Ophthalmic Pathology, 
Armed Forces Institute of Pathology, Washington 
D.C. Presented at the annual meeting of the 
Pennsylvania Academy of Ophthalmology and Oto- 
laryngology, Bedford, Pennsylvania, May 24, 1957. 


25 


years before admission, The left eve still had 
a visual acuity of 20/70, but there was only 
a five-degree central field. 

For about 18 months the patient had noted 
a scratchy sensation in the right eye, as- 
sumed to be due to bullous keratopathy. The 
eve became very irritated and interfered with 
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the patient’s ability to work at his job as fur 
nace fireman. He had been on miotic therapy 
and it was believed that sensitivity to these 


agents had developed. Therefore, miotics 
were stopped and he was given hydrocor 
tisone ointment. A corneal ulcer developed 
in the right eye during treatment with hydro 
cortisone. 

When he was admitted to the hospital, the 
corneal ulcer measured 5.0 by 7.0. It was 
situated in the lower temporal part of the 
central cornea and it had a “flat, nonpyogenic 
appearance.” There was a moderate mucus 
discharge from the conjunctiva. Smears 
were prepared but no pathogenic organisms 
found, Cultures were reported “negative.” 


Treatment with Diamox was begun and 
~ 


aureomycin ointment and isopto-cetamide 
were used locally. Three weeks later the topi 
cal therapy was changed to neosone and 
polymyxin B. The ulcer did not respond but 
became covered by a “whitish overgrowth.” 
This 


After about a week of therapy with neosone 


was removed but was not examined. 
and polymyxin, a large hypopyon developed 
and the eye became more irritated. Enuclea 
tion was performed one month after admis 


sion. 


(LINICAI DISCUSSION AND DIFFERENTIAL 


DIAGNOSIS 
Dr. Gibson: In recent years many new 
therapeutic agents have become available for 
the treatment of ocular disease. The anti 
biotics, the chemotherapeutic agents, the car 
bonic anhydrase inhibitors, and the corti 
costeroids are among the recent preparations 
that have widened our therapeutic horizon. 
These newer agents provide the clinician 
with two divergent avenues through which to 
approach therapy. He may proceed cau 
tiously, utilizing these agents with due re 
gard for their limitations and contraindica 
tions, in combination with proven forms of 
treatment, or he may employ them more or 
a substitute for thought 
The 


selected for this conference suggest that some 


less at random as 


and thoroughness. case histories 


choose the less commendable of these two 
courses. 

The two cases to be discussed here have 
similar histories, the principal feature of 
which is progressive corneal ulcer in a glau 
comatous eye. Both terminate with enuclea 
tion, the ultimate in undesirable end-results. 
The primary purpose of reviewing the his- 
tory, clinical features, therapy, and _histo- 
logic findings in these cases is to determine 
how a more favorable end-result might have 
been achieved. To the attainment of this 
end, definitive diagnosis and the application 
of sound therapy are basic. While these ob- 
jectives could not unquestionably have been 
attained with the information available in 
the histories, there are many features which 
serve as a basis for discussion of diagnostic 
and therapeutic principles which are in need 
of review. 

The 


should be characterized by re latively rapid 


clinical course of corneal ulcers 


repair. When ulcers remain stationary ot 


progress, it can safely be assumed that fac 


tors which adversely influence the process of 


immunity or repair are operating. Some ot 
these factors may be obvious, while others 
are obscure, unknown, or identified with 
difficulty. T suspect that such is the case in 
the first patient. It is reasonable to assume 
that senility and even arteriosclerosis were 
possible contributing factors even though it 
was stated that the patient’s general health 
There is no reason to 


was go suspect 


adnexal disease, since a mucous discharge 
was the only sign or symptom of disease in 
these quarters mentioned, The functional in 
tegrity of the corneal branches of the tri 
geminal nerve should never be overlooked 


in the presence of an intractable corneal 
ulcer. The clinical history does not suggest 
neuroparalytic keratitis, but it would be help 
ful to be reassured that corneal sensitivity 
was normal. The increased intraocular pres 
sure and the resultant elevated tissue tension 
in the cornea, in all probability have some 
influence this 


might be a factor both in the initiation and 


upon the corneal nerves; 
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in the perpetuation of the ulcer. 
Since the eye had been blind for two years 
that the 


unfavorable response to treatment could be 


before admission, it would seem 
partly attributed to degenerative changes in 
the cornea. The degenerative changes sec 
ondary to advanced glaucoma in a blind eye 
are band keratopathy and pannus degenera 
tivus. The negative culture and the non 
pyogenic appearance of the ulcer make the 
consideration of nonbacterial causes of pro 
gressive corneal ulcer necessary. 
Neuroparalytic keratitis has been con- 
sidered. The description and relatively cen 
tral location of the ulcer does not suggest 
Mooren’s ulcer, which is oriented in relation 
to the limbus, and usually is not accompanied 
by the Viral 
ulcers, such as dendritic keratitis, and the 


development of hypopyon. 
subsequent nonviral metaherpetic keratitis 
are rare in glaucoma. Furthermore, the clini- 
cal course here does not suggest this posst- 
bility, but does not altogether exclude it. 

Fungus contamination is a possibility and, 
therefore, should have been excluded by ap 
propriate study of the whitish overgrowth 
which was removed. The role of pyogenic 
bacteria in this pathologic sequence cannot 
be dismissed on the basis of negative cul- 


tures, Errors in the timing and taking of 


the material, the previous use of antibiotics, 
and numerous other possibilities invalidate 
the significance of negative cultures. 

With the interruption of the continuity 
of corneal epithelium suggested by the 
scratchy sensation and irritability of the eye 
preceding the onset of ulcer, bacterial infec 
tion at some stage of the process is highly 
probable. Examination of smears of the 
discharge might have helped in determining 
the type of cytologic response. 

Failure to isolate a specific bacterial in 
vader makes the selection of any antibiotic 
a matter of chance. That this ulcer did not 
respond to therapy must be partly attributed 
to the uncontrolled glaucoma. We shall have 


to assume that the patient was afflicted with 


true primary glaucoma, but must not forget 
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that intraocular neoplasm, though undemon 
strable, is always a possible cause of elevated 
tension. The most likely sequence of events 
in this case is inadequately controlled pri 
mary glaucoma, blindness, corneal degenera 
tion or devitalization, bullous keratitis, infec 
tion, perhaps by a pneumococcus, the de 
velopment of a superinfection, perhaps by a 
rare secondary invader such as Aspergillus, 
the development of ulcus serpens, and hy 
popyon which necessitated enucleation. 

The lack of a definite diagnosis is, how 
ever, dwarfed in importance by the clinical 
management, which leaves much to be de 
sired. The patient's ability to co-operate and 
carry out his treatment is open to question. 

The first factor to be discussed is prophy 
laxis. It is safe to venture that adequate 
antiglaucomatous measures would have pre 
vented this unfortunate sequence of events 
There is a growing tendency, in some circles, 
to advocate conservative nonoperative ther 
apy for long-term control of simple glau 
coma. This patient's history points up just 
one of the many reasons for questioning the 
desirability of such therapy. Drug intoler 
ance should be anticipated rather than come 
as a surprise. In spite of the well-known 
inadequate response of the Negro eye to 
surgical measures for control of glaucoma, 
it is probable that properly timed surgical 
regime would have prevented the catastrophe 
in this case. 

The second basic therapeutic principle im 
eyes simultaneously afflicted with glaucoma 
and corneal ulcer is that the tension must be 
reduced to a normal or near-normal level 
before beneficial effects can be anticipated 
from the measures designed to control the 
ulcer. When a reduction of the ocular ten 
sion is not possible by medical means, prompt 
paracentesis is mandatory. 

The next important consideration ts atro 
pinization. The chances for successful con 
trol of major corneal ulcers in nonatropin 
ized eyes are slight. Atropine must be used 
following the paracentesis. After these meas 
ures have been employed it is time to con- 
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sider treatment of the ulcer. The indiserimi 
nate parade of medicinal agents under cir 
cumstances in which none of them could be 
expected to exert a favorable influence on 
the course of the disease is not gor vd therapy. 
The random use of all the new medicines in 
defiance of the basic principle of therapy ts 
not defensible. Their use as a substitute for 
miotics is difficult to rationalize, though their 
empirical use as supplementary therapy is 
justifiable under such desperate circum 
stances. Principal reliance should be placed 
on proper surgical treatment of the glaucoma 
and the ulcer before auxiliary pharmaceuti- 
cal forms of treatment are used. 

Proper surgical therapy in this case after 
the ulcer developed would consist of dia- 
thermic fulguration of the ulcer as the first 
step. Paracentesis should be done at the 
same time, Diathermic fulguration is specific 
for all primary and secondary invaders and 
also destroys their toxins and the necrotic 
tissue which harbors organisms and impedes 
repair. Paracentesis reduces tension and im 
proves the natural defense mechanisms of 
The fresh 


aqueous are well known, Diamox could not 


the corneal tissue. benefits of 


conceivably be of lasting benefit. The em 
ployment of antibiotics and chemotherapeutic 
agents in this patient reflects an allegiance to 
these drugs w hich far exceeds their effectiv: 


ness. 


PATHOLOGY 


Dr. Zimmerman: Dr. Gibson's splendid 


discussion of this case has driven to the 
heart of the problem as you shall see mo 
mentarily. Examination of the specimen in 
the laboratory contirmed the clinical deserip 
tion of a glaucomatous right eve with a deep 
central ulcer, diffuse haziness of the sur 
rounding cornea, hypopyon, and ciliary in 
jection. Microscopically, the corneal stroma 
centrally was reduced to less than half its 
normal thickness as a result of the destruc 
tion of all superficial layers (fig. 1). The 
ulcer bed was composed of necrotic stromal 


tissue intensely and diffusely infiltrated by 
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Fig. 1 (Zimmerman and Gibson). Case 7. An ex 


acute necrotizing keratitis witl 


outer half of the 


tensive area ot 


ulceration of the central cornea 


(Hematoxylin-easin, * &.) 


polymorphonuclear leukocytes (fig. ©). 
About the margins of the ulcer, edematous 
epithelium remained. This, as Dr. Gibson 
suggested, was separated from Bowman's 
membrane by a vascular pannus which was 
intensely infiltrated by chronic inflammatory 
cells. At the far periphery early stromal 


With the aid 


a branching 


vascularization was evident. 
of special staining techniques, 
could be demonstrated 


septate fungus 


throughout the ulcer bed (fig. 3). A few 
budding spores were also noted, suggesting 
that the fungus might be a species of Can 
dida. The fungus invaded the corneal stroma 
deep to the ulcer, but was not found in the 
purulent exudate within the anterior cham 
ber. 

The other changes observed microscopi 
cally were those related to the acute endoph 
thalmitis: pus in the anterior and posterior 
chamber and acute reactive uveitis ; and those 
indicative of the pre-existing chromic glau 
coma: atrophy of nerve fibers, loss of 
ganglion cells, deep excavation of the nerve 
head, optic atrophy, and so forth (fg. 4) 

It was our belief, based on evidence that 
| will present later, that the extensive acute 
necrotizing keratomycosis which led to enu 


cleation was probably directly related to the 


hydrocortisone therapy of this patient's bul 


lous keratopathy. 


SUMMARY 


Clinical diagnoses. Absolute glaucoma ; 
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Fig. 2 (Zimmerman and Gibson). Case 7. One margin of the ulcer is shown on the left and the ulcer 
The necrotic stromal fibers of the outer half of the cornea are intensely and diffusely 


is toward the right 
infiltrated by polymorphonuclear leukocytes. The fungi are not apparent in this hematoxylin-eosin stained 


section. (x 115.) 


bullous keratopathy ; central corneal ulcer 01 


undetermined etiology. 
Primary 


Dr. Gibson's diagnoses 
and bullous 


coma; corneal degeneration 
keratitis ; superinfection of cornea ( 7 Asper 


Fig. 4 (Zimmerman and Gibson). Case 7. Deep 
glaucomatous cupping of the optic disc and marked 
atrophy of the inner retinal layers ( Hematoxylin 


eosin, 17.) 


gillus) ; uleus serpens and hypopyon. 
Pathologic diagnoses. Chronic open-angle 

glaucoma; degenerative keratopathy; acute 

necrotizing keratomycosis ; purulent endoph 


thalmitis. 
Case 2* 
Gibson). Case 1. The 
CLINICAL HISTORY 


Fig. 3 (Zimmerman and 
invaded by a 


stroma is diffusely 
of undetermined species 
stand out in sharp 


corneal stroma 
« 305.) * AFIP Accession No. 687652 


necrotic corneal 
A 66-year-old white woman with diabetes 


septate mycelial fungus 


The intensely 
to the virtually unstained 
Stain, 


stained fungi 


contrast 
(Gomori’s methenamine silver 
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mellitus of many years’ duration had_re- 
peated vitreous hemorrhages and secondary 
glaucoma bilaterally. Many cyclodiathermy 
treatments had been given. A cataractous 
lens had been extracted from the right eye; 
the tension of this eye was fairly well con 
trolled. An iridencleisis was performed on 
the left eye in July, 1953, but the glaucoma 
was not controlled. Bullous keratopathy de 
veloped. It did not respond to treatment with 
chloride ointment, and 


Diamox, sodium 


epinephrine bitartrate jelly. From time to 


time bullae would rupture and then heal with 


patching. At first there were no signs of 
corneal infection. 

In December, 1954, she complained of in 
creasingly severe pain in the left eve. E-xam- 
ination revealed slight conjuntival injection 
and many ruptured bullae. Terramycin oint- 
ment to be applied topically three times daily 
was prescribed. When the patient returned 
a few weeks later she had an intracorneal 
abscess in the left eye, She was then put on 
penicillin and streptomycin ointment, five 
times daily, and cortisone, twice daily. The 
abscess became larger and the eye remained 
painful; enucleation was performed 15 days 
after the antibiotic and corticosteroid prepa- 


rations were first: prescribed. 
CLINICAL DISCUSSION 


AND DIFFERENTIAL 


DIAGNOSES 


In Case 2, 


Dr. Gibson. the clinician was 
dealing with one of the most difficult situ 
ations which encounter. 
The 
and secondary glaucoma make the cornea 
attack. 


Under these circumstances scrupulous ad 


ophthalmologists 


combined effects of diabetes mellitus 


especially vulnerable to microbial 
herence to the principles of judicious ther 
apy is essential. In this patient the early 
management appears to be acceptable in that 
an adequate surgical program was instituted 
by the use of multiple cyclodiathermy pro- 
cedures. Diamox, sodium chloride ointment, 
and epinephrine bitartrate are not infre 
quently effective forms of therapy. 

The management of this patient becomes 
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open to inquiry when terramycin ointment 
Was prescribed in the presence of defects in 
the corneal epithelium, and the eye was per- 
mitted to go unobserved for a few weeks. 
Apparently no effort was made to identify 
the infecting organism. The choice of an 
antibiotic was made by chance. If the organ 
ism cannot be identified, frequent observa- 
tions to determine the effectiveness of the 
the 
the 
should be changed. The time to treat corneal 
Antibiotics, 


antibiotic are necessary. If immediate 


response is not favorable, antibiotics 


abscess successfully is early. 
locally or sy stemically, play avery secondary 
role to surgical management of corneal 
abscess. 

The patient should be hospitalized at once 
and the diabetic status investigated and cor- 
rected as soon as possible. The patient should 
be operated upon promptly under general 
anesthesia. Smears and cultures cf the lesion 
should be made, and, if bacteria are present, 
the proper antibiotic, as determined by sensi 
tivity tests, should be employed, The abscess 
should be fulgurated with diathermic cur 
rent. Diathermic ablution of the lesion de 
stroys bacteria and tissue toxins, destroys 
and removes necrotic tissue which in itself 
may perpetuate the process. It also destroys 
the infecting agent and secondary invaders. 
All organisms are susceptible to diathermic 
fulguration. It is quicker, more thorough, 
and more effective than any combination of 
Paracentesis should be 


medicinal agents. 


done at the same time. The clinical course 
of corneal abscess is almost invariably cur 
tailed by these surgical measures. 

Following these surgical procedures, the 
use of antibiotics and chemotherapeutic 
igents is in order so that they may exert 
their bacteriostatic and bactericidal effects on 
organisms harbored in the conjunctiva or 
cornea beyond the area of fulguration. Most 
conspicuous in the mismanagement of this 
case was the use of cortisone. Cortisone is 
The 


present wave of antibiotics and steroid mix 


contraindicated in corneal infection. 


tures placed on the market by drug houses 


. 
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and their widespread use by clinicians are 
open to question. Admittedly many patients 
do well in spite of the injudicious use of 
steroids in infection. Cortisone and its chem- 
ical cousins should be used only when there 
is a specific indication. The inadvisability of 
steroid therapy in herpetic keratitis has been 
emphasized. Its use in corneal infection by 
bacteria is equally contraindicated. 


PATHOLOGY 


Dr. Zimmerman. Examination of — the 
enucleated left eye revealed the iridencleisis 
wound and a subjacent coloboma of the iris. 
Just nasal to the center of the cornea was 
a round white opacity which involved all 
layers. Straight blood vessels extended from 
the limbus into the superficial cornea toward 
the central leukoma. The cornea about the 
periphery contained a grayish infiltrate. 
Blood was present in the anterior and pos 
terior chambers. Anterior synechias closed 
the 


scars were present. The vitreous was formed 


chamber angle. Diathermy puncture 


but hazy and the retina was in normal posi- 


tion. 

Microscopic examination revealed ulcera 
tion of the central cornea and intense leuko- 
cytic infiltration of the stroma forming the 


uleer bed. Peripherally inflammatory 


vascular pannus invaded the cornea. Be 


Fig. 5 (Zimmerman and Gibson) Case 2. Exten 


sive bullous keratitis and a central corneal ulcer 
Bloody pus fills the anterior chamber. The surgical 
the iris is seen on the left. (Hema- 
toxylin-eosin, 10.) 


coloboma of 
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Fig. 6 (Zimmerman and Gibson). Case 2. Within 


the necrotic corneal stroma, innumerable budding 
veastlike fungi form from a pseudomycelium that 
is highly characteristic of a Candida 


(Gridley fungus stain, « 350.) 


species of 


tween the pannus and the ulcer there was 
bullous separation of the epithelium from 
Bowman's membrane (fig. 5). In the ulcer 


crater and within the adjacent corneal 
stroma, many yeastlike budding fungi and 
pseudomycelial forms, consistent with Can 
dida albicans, were found (fig. 6). By spe 
cial staining techniques a few fungal forms 
were seen within the sanious exudate con 
tained in the anterior chamber. 

The other changes observed were related 
to the diabetic iridopathy and = secondary 


glaucoma. 


SUMMARY 


Absolute 


abscess of cornea: diabetes. 


Clinical diagnoses glaucoma ; 
Dr. Gibson's diagnoses. Diabetes mellitus ; 

secondary glaucoma ; corneal abscess. 
Pathologic diagnoses. Diabetic iridopathy ; 

secondary glaucoma; bullous keratopathy ; 


acute necrotizing keratomycosis ; hypopyon. 
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DISCUSSION 


Dr. Zimmerman. These two cases of kera 
tomycosis were selected for this conference 
primarily to bring to your attention the 
growing importance of fungus infections.’ 
Formerly, mycotic diseases of the cornea 
were extremely rare causes of hypopyon 
ulcer necessitating enucleation. We are see 
ing many more such cases since the advent 
of antibiotic and corticosteroid therapy. The 
rising incidence of keratomycosis reported 
by Haggerty and Zimmerman® in the Reg 
istry material is shown in Table 1. Although 
there is already a considerable literature deal 
ing with the general increase in both superfi 
cial and deep mycoses observed during the 
past decade, very little has been published 
on ocular mycoses. According to Ley and 
Sanders,* the development of a fungus infec 
tion of the cornea in a patient receiving topi 
cal corticosteroid therapy for another ocular 
first mentioned by Thygeson 


disease was 


and his co-workers.** Subsequently, Mitsui 
and Hanabusa® described four cases in which 
mycotic keratitis developed following corti 
costeroid therapy for a miscellany of ocular 
conditions. Their cases were recognized clini 
cally and apparently the eyes were salvaged. 
Ley and Sanders reported three cases which 
were not recognized clinically or after “rou 
tine” pathologic examination. It was only 
after special staining by the periodic acid 
Schiff that 


was appreciated. Ley and 


reaction their mycotic nature 


Sanders were 
particularly impressed by the similarity of 
their three cases. Each concerned a farmer 


who sustained a trivial injury to the cornea. 


TABLE 1* 


CASES OF KERATOMYCOSIS IN THE REGISTRY 
OF OPHTHALMIC PATHOLOGY 


Period Number of Cases Incidencet 


1933-1951 i211 
1952-1956 : 


* From Haggerty and Zimmerman.? 
+ Based on total cases received in the Registry 
during time interval indicated. 
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TABLE 2* 


OCULAR LESIONS UPON WHICH MYCOTIC 
WAS SUPERIMPOSED 


KERATITIS 


No. Cases 


Corneal trauma 
by vegetable matter 
by wire while bailing hay 
by granite dust 
bv foreign body (? tvpe 
by cigar ashes 
by hot sparks 
Corneal ulcers 
exposure keratitis (facial paralysis 
Mooren’'s ulcer and glaucoma 
serpiginous ulcer 
central ulcer 
Glaucoma with bullous keratopathy 
Vo history received 


* From Haggerty and Zimmerman® 
In each case, treatment consisted of corti 
costeroids and antibiotics, but in spite of this 
“modern therapy” a progressive corneal in 
fection developed and the eye had to be 
enucleated. 

Assuming that there was an etiologic re- 


lationship between the therapy given and the 


resultant infection in these cases, Ley’ set 
out to reproduce the sequence of events in 
laboratory animals, and he succeeded. He 
found that cortisone enhanced the patho 
genicity of several species of ordinarily 
saprophytic fungi. He also found that oxy 
tetracycline potentiated Candida albicans in 
fection of the immature rabbit cornea.? This 
is of especial interest to us in consideration 
of our second case. You will recall that this 
patient sustained her corneal infection only 
after being treated with terramycin. Recent 


added 


further support to the contention that corti 


work in our own laboratories has 
sone therapy is contraindicated in fungus 
infections of the cornea.* 

While Ley and Sanders* were impressed 
by the similarity of their three cases, we 
have seen keratomycosis developing under 
a variety of circumstances (table 2). In the 
two cases selected for this conference, the 
soil upon which the infection developed was 
that of chronic glaucoma with bullous kera- 


topathy. The common denominators in our 
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experience are (a) a defect in the corneal 
bullous, 


epithelium (traumatic, ulcerative, 


and so forth) and (b) prolonged therapy 


with corticoids and/or antibiotics. 


It has been our impression that Candida 


species are not the most frequent causes of 


keratomycosis, but, unfortunately, in only 


one case was the fungus cultured. In all 


others the organism, discovered only after 


histopathologic study, was believed to be 


more consistent morphologically with Asper- 
Dr. 


Thygeson told me that since their first case 


gillus or Cephalosporium. Recently 


of mycotic keratitis, already cited,* he and 
Dr. 
others. In their experience Candida albicans 


Kimura’ have studied about a dozen 


has been the most common causative agent, 


although they have also had three cases due 


to Nocardia, one to Cephalosporium, and two 


to Aspergillus species. 


Finally, brief comment should be made 


about treatment. Dr. Gibson has already 


made appropriate comments about the “shot 


gun” therapy used in the two cases selected 


for this conference. Before judicious treat- 


ment can be administered in infectious dis- 


eases, the causative agent responsible for the 


infection must be known. Hence, efforts to 


establish an etiologic diagnosis must precede 


therapy. In the case of keratitis, direct ex- 


amination and culture of corneal scrapings 


are required, | do not believe it is possible 


to distinguish mycotic keratitis from bac- 


terial infections on clinical grounds alone. 


Smears and cultures prepared from exudate 


removed from the surface of the cornea and 


conjunctiva will frequently reveal nothing. 


Scrapings are needed, since the fungi are 


1. Zimmerman, L. FE 


65, 1955 


2. Haggerty, T. E., and Zimmerman, L. E 
3. Ley, A. P., and Sanders, T. E.: 
264, 1956 
4. Thygeson, P 


_ Hogan, M. J., and Kimura, S 
Tr. Am. Acad. Ophth., 57:64-85, 1953 

5. Hogan, M. J., Thygeson, P., and Kimura, S 
tropin, Tr. Am. Ophth. Soc., 52: 145-171, 1954. 

6. Mitsui, Y., and Hanabusa, J.: 


1955. 
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often deep within the corneal stroma, not 
merely growing on the surface as in thrush. 

Once an etiologic diagnosis of mycotic 
keratitis is established it becomes imperative 
to stop all corticosteroids and “broad spec 
trum” antibiotics. Dr. Gibson has empha 
sized the value of deep diathermy fulgura 
tion of corneal ulcer. Some ophthalmic sur- 
geons have tried lamellar keratectomy with 
transplant, apparently with success, though 
others have not succeeded in controlling the 
infection by such measures. 

There is one antifungal antibiotic now on 
the market, mycostatin (Squibb’s Nystatin) 
that has proved extremely valuable in the 
treatment of Candida infections of the skin 
and mucous membranes, but it is so poorly 
absorbed that it is not useful for systemic 
We 


strains of Aspergillus fumigatus to be mod- 


administration. have found several 
erately sensitive to mycostatin. Although 
work is currently in progress in our lab 
oratories, we are not yet far enough along 
to state whether this antifungal agent will 
be of prophylactic and therapeutic value in 
keratomycosts. 

In summary, | want to repeat the warning 
that has already been made many times by 
many persons, that the modern wonder drugs 
will not cure everything and are not without 
potential danger. They are not a substitute 
for, but only an adjunct to, a good history, 
a careful examination, appropriate labora- 
and conventional — surgical 


tory studies, 


therapy. 
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MALIGNANT MELANOMA OF THE CILIARY BODY* 


Ropert E. 
Stockton, 


HopKINS 


California 


AND 


FreperRICcK R. CARRIKER, M.D. 
Phoenix, Arizona 


Malignant melanomas of the ciliary body 
are relatively infrequent as compared to 
malignant melanomas of the choroid, Duke 
Elder, referring to all malignant melanomas 
of the uveal tract, noted them to be rare, 
oceurring in from 0.02 to 0.06 percent of all 
eve patients, or in other words about two to 
six per 10,000 patients.’ He states that 85 
percent occur in the choroid, nine percent in 
the ciliary body, and six percent in the irts. 
This difference in frequency is pre ibably cX- 
plained by the fact that the choroid has a 
this 
more nerves and melanocytes. 


greater area. For reason it contains 

Secause of their location, ciliary-body 
melanomas produce glaucoma earlier than do 
choroidal melanomas. Conversely, they cause 
retinal detachment much later. Reduction of 
vision in such tumors is usually due to en- 
croachment on other structures in the an- 
terior segment, while those in the choroid 
produce visual changes by causing retinal 
detachment. 

The English literature presents little in 
formation correlating clinical and pathologic 
findings in malignant melanomas of the 
ciliary body. To make such a correlation, we 
reviewed 25 specimens received by the Eye 


*From the E. S. Heller Laboratories, Depart 
ment of Ophthalmology, University of California 
School of Medicine, San Francisco 22, California. 
Presented before the Western Section of the Asso 
ciation for Research in Ophthalmology, San Fran- 
cisco, January 29, 1957. 


Pathology Laboratory of the University of 
California School of Medicine between 1941 
and 1955. 

MATERIAL 


Kight of the 25 eyes examined 


1941 1949, 


1950 and 1956, Clinical information and a 


were 
between and and 17 between 
follow-up on each patient was requested 
from the physicians who had submitted spec- 
imens. The series is too small to permit a 
statistical evaluation as to age, sex incidence, 
and prognosis. It is interesting, however, to 
note that the findings compare closely with 
those series in which statistical studies could 
(table 1). 


Thirteen were right and 12 left eves, sup- 


be made 


porting Duke-Elder’s contention’ that there 
is no statistical evidence for the often-stated 
belief that the left is more commonly af- 
fected. Twelve of the 25 eves were from 


women and 13 from men. Callender, Wilder, 


and Ash* noted a slight preponderance of 
males over females in their study of 500 
melanomas of the choroid and ciliary body. 
All 25 patients were Caucasians. 

The ages of the patients at the time of 
enucleation varied between 32 and 77 years. 
The mean was 58 years, 18 of the group 
being in the sixth and seventh decades 
slightly older than the published statistics of 
the combined frequency of malignant mela- 
nomas of the ciliary body and choroid, which 
place the greatest incidence in the fifth and 
sixth decades.® 
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TABLE 1 


SEX, LOCATION, AND AGE DISTRIBUTION OF 25 MALIGNANT MELANOMAS OF THE CILIARY 


Side \ge Distribution (yr.) 


20 21-40 41-60 


over 


13 12 17 7 


OD OS 


PATHOLOGY 


Melanomas in the uveal tract are the most 
frequent malignant tumors of the eye, and, 
as such, a knowledge of their pathologic 
characteristics is essential. In the ciliary 
body the histologic appearance is the same as 
in the choroid. The cellular structure follows 
the same pattern—the predominant cell may 
be spindle-shaped, with or without nucleoli, 
epithelioid, fascicular, or a mixture of these 
cells. Reticulum content varies, as in the 
choroid. Pigment content may vary from 
zero to a densely pigmented tumor. 

Because of their location, ciliary body 
melanomas give rise to certain changes in the 
course of growth and extension which make 


the clinical course unique. They may spread 


by blood-stream metastases, or by local in- 


vasion of surrounding structures. Local in- 


vasion may occur in one or all of four 
routes: 

1. Anteriorly, they may spread to involve 
the iris root, either by direct infiltration or 
by central displacement of the iris at the root, 


producing the appearance of iridodialysis 


Fig. 1 (Hopkins and Carriker). Iridodialysis 
caused by extension of the tumor anteriorly, dis- 
placing the iris centrally. 


BODY 


Position of the Tumor 


Nasal \bove Below 


Temporal 


10 5 8 
4 upper nasal; | 2 upper temporal; 
2 lower nasal 1 lower temporal 


(fig. 1). Direct extension along the major 
arterial circle occurs in melanomas of either 
the ciliary body or iris, producing the rare 
ring melanomas (fig. 2). Further anterior 
extension involves the angle, obliterating the 
trabecular interspaces and Schlemm’s canal, 
resulting in glaucoma. With further progres 
sion, the iris and anterior chamber are in 
volved. Such extremes are rarely seen, how 
ever, for the visual disturbances, glaucoma, 
or a change of iris color lead to diagnosis 
and enucleation at a much earlier stage. 

2. Central extension of the tumor results 
in invasion of the posterior chamber and 
vitreous. Direct pressure on the lens results 
in luxation The 
pressure point is usually at the lens equator, 


and cataract formation. 
and causes absorption of lens cortex and 
posterior extension of the subcapsular epi 
thelium (fig. 3). While the 


restricted to the portion of the lens next to 


opacity is at first 


the point of contact with the tumor, eventu 
ally complete lens opacification occurs, 
3. Posterior extension is relatively late 


Fig. 2 (Hopkins and Carriker). Ring melanoma, 
caused by extension of the tumor along the major 
iris arterial circle 


— 
856 
M F 


MALIGNANT 


in the course of these tumors, except for 
those few that arise in the posterior portion 
of the pars plana. The ora serrata becomes 
involved as does the choroid beyond, causing 
a solid detachment of the retina, giving the 
eXact appearance of melanoma of the cho- 
roid (fig. 4). 

4. Extrabulbar 
along the scleral emissaria of the ciliary 


extension often occurs 
nerves and vessels, and frequently the epi 
scleral pigmented tumor is the first sign noted 
by the patient. In one case, epibulbar exten- 
sion Was massive, and almost exclusive to 
extension in any other direction (fig. 5). 
The prognosis for life expectancy is said 
to be particularly poor in epibulbar extension 
of malignant melanoma of the choroid or 


ciliary be uly. 


GLAUCOMA 


Glaucoma is often secondary these 


tumors because of their proximity to the 


Fig. 3 (Hopkins and Carriker ) 
sion of malignant melanoma of the ciliary 


causing subluxation and degenerative lens changes 


Central exten- 
body, 


MELANOMA OF CILIARY BODY 


Fig. 4 ( Hopkins and Carriker). Posterior exten 


sion of the malignant melanoma of the ciliary body, 
causing retinal detachment 


angle. Obstruction of aqueous outflow can 
occur in the course of extension of ciliary 
body melanomas by three methods or a 
combination of them (fig. 6): 

1. Pressure of the tumor against the iris 
root, forcing it against the trabecular mesh- 
work, results in a mechanical obstruction 
to the outflow of aqueous and resultant glau 
coma (fig. 6-A). This mechanism usually 
does not occur alone, but more commonly in 
conjunction with 

2. Direct invasion of the trabeculas and 
Schlemm’s canal. This is by far the most 
common cause of glaucoma in these tumors. 
As the tumor extends to the iris root, it in 
filtrates the angle structures producing in- 
elevation of intraocular 


tractable pressure 


(fig. 6-B). 


3. A less common mechanism of glau- 
coma in these tumors is that of central ex- 


(Hopkins and Carriker). Massive epi- 
malignant melanoma of the 


Fig. 5 
bulbar extension in 
ciliary body 


837 : 
? 4 
\ 
AS 
5 5 
Cane — 
| 
& 
se 


ROBERT E 


Fig. 6 (Hopkins and Carriker). Mechanisms of 


(A) Compression of the iris root by the tumor 


glaucoma in malignant malanoma of the ciliary body: 
(B) Direct invasion of Schlemm’s canal. (C) Exfolia 


tion of tumor cells in the posterior chamber, which get into the aqueous circulation and are carried to the 


angle of the anterior chamber (1)) where they cause obstruction to aqueous outflow 


tension of the neoplasm to the posterior 
chamber, where tumor cells exfoliate and 
Carried 


get into the circulation. 


by the aqueous to the chamber angle, the 


Us 


cells cling to the trabecular meshwork, caus 
ing a decrease in the facility of aqueous out- 
flow, and thus glaucoma (fig. 6-C andD). 


CLINICAL FINDINGS 


SUBJECTIVE 


Melanomas of the ciliary body are most 
often found incidental to examination of the 
eve for other causes, particularly a refrac- 


tive error: but are occasionally brought to 


the examiner's attention by a specific com- 
plaint on the part of the patient, such as a 
dark or fleshy lesion on the iris or sclera. 


This is often noted either by the patient or 
a friend. 

They are occasionally found in eyes enu- 
cleated for blindness or pain; or at times 
following surgery for cataract or intractable 
glaucoma. 

Blurring of vision, particularly with ac- 
commodative effort, frequently is the first 
symptom. This is due to pressure of the 
tumor on the lens, causing subluxation with 
cataract. At times it is due to a local effect 
on the ciliary muscle. 

Pain is infrequent, occurring only in those 
patients where the tumor has caused glau- 
coma, Other visual such as 
flashes of light or the ability of the patient 


disturbances 


to see a shadow are found. 
These tumors most commonly are en- 
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rABLE 2 


CLINICAL FINDINGS IN 25 CASES OF 


Complaint Injury Pain 


Yes 

Yes 

No 

No 
* 


No 
Yes 
No 
No 
No 


Blurred vision 

Pain, poor vision 

Dark spot on iris 

Blurred vision 

Brown spot on iris; 
blurred vision 

Black growth on eye 

Impaired vision 

Shadow & flickering 
lights upper field 

Flashing light in tem- 
poral field 

None on record 

Iris darker color 

Inflammation & redness 

Poor vision 

Blurred vision 

Blurred vision 

Poor vision 

Blurred vision 

Decreased vision 

Pain, inflammation, 
poor vision 

Pain, poor vision 

No complaints 

Blurred vision 

No complaints 

Blurring, diplopia 

No complaints 


No 
No 
No 


Yes 
Yes 


OS No No 
No 

No No 
No No 
No Yes 
No No 
No No 
No No 
No 
No 
No 


OS 
OD 
OD 
OS 
OD 
OS 
OS 
OD 
OD 
OS 


No 
Yes 


Yes 
No 
No 
No 
No 
No 


No 
No 
No 
No 
No 
No 


OS 
OS 
OS 
OD 
OS 
OD 


2 
2 
2! 


* Not recorded on clinical record 


Case 6 had been diagnosed two years prior to enucleation, but refused surge 
In Case 7 the tumor was found following cataract extraction 


and painful 


clinically in Eve 13 but the eve was removed for abs jute glaucoma 
17. Case 19 came to enucleation after unsuccessful trephination for intractable 


in Case 
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rected 


MELANOMA OF THE CILIARY BODY 


Anterior 
Segment 
Exten- 
sion 


Trans- 
illumi- 
nation 


Retinal 
Detach- 
ment 


Tension 
(mm. Hg) 
(Schigtz) 


Cor- Cata- 


Vision 
20/70 
LP 

20/20 
20/300 


* 


Blind 
LP 
20/40 Normal 
Normal 


Elevated 
50 
36 
72 
Normal 
40 Normal 
300 39 
Normal 
Normal 
45 


20 
20 


80 + 
Normal 
18 
Normal 
Normal 
Normal 


rv until the eve became blind 
The tumor could not be seen 
P® uptake studies were strongly positive 
glaucoma, and 


Case 20 after discovery of the tumor following iridectomy for glaucoma. 


countered in patients with no specific com 
plaints referable to the tumor (table 2). 
When specific symptoms occur, they are due 
to a change in accommodative power, or a 
visible tumor on the sclera or iris. 

A history of trauma is rare; however, in 
a significant percentage, injury occurred 
prior to the discovery of the tumor, In one 
patient of this series, an injury caused per 
manent ocular damage several years. prior 
to discovery of the tumor. The injury had 
most likely caused a pre-existing nevus 
(benign melanoma ), to become malignant be- 


cause of prolonged inflammation. 


OBJECTIVE 


Except in rare cases with far-advanced 


tumor, or in those where the tumor is found 
as a sequel of cataract or glaucoma surgery, 
the visual loss in these patients is ordinarily 
not great (table 2). Most often the tumor is 
discovered early. Many have a_ corrected 
acuity close to normal. When reduction in 
vision has occurred, it is usually found to 
be 20/40 to 20/70, Degenerative lens change, 
accommodation loss, and increase in lenti 
cular astigmatism occur. Extension of the 
tumor to the choroid results in retinal de 
tachment and coincidental field change. 
Some small tumors are recognized during 
examination as pigmented growths project 
ing over the edge of the pupil when it is 
widely dilated. More often, the iris adjacent 


to the tumor is elevated, causing the anterior 
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sc yr 
1 OD 0 
2 op 
OS 0 
4 OD t 
5 OD t + 0 
6 OS t 
7 OD + + 0 ° 
8 OD + 0 + + 
9 0 0 4 + 
10 * 4 4 0 . 
11 20 + 0 0 0 
12 * 4 0 
13 LP 0 + + 0 
14 * + 0 0 + 
15 4 + 0 
16 + + 
17 4 0 + 
18 20 0 0 4 + 
19 By t T 
LP 4 0 0 
20/40 + 0 0 + 
>» 20/70 0 0 } 0 
20/40 0 0 
20/70 0 0 0 
* 4 4 0 + 


ROBERT E 


Anterior exten 


Fig. 7 (Hopkins and Carriker) 
malignant melanoma of the ciliary 
\ dark tumor mass can be seen invading the an 
terior chamber with characteristic flattening of the 
pupil adjacent to the tumor 


sion of 


chamber to be shallow. If anterior extension 
occurs, the tumor encroaches on the angle, 
distorting the iris (fig. 7) and obstructing 
the angle structures, causing glaucoma. 
Rarely, the recalcitrant glaucoma so pro- 
duced is attacked surgically to produce re- 
lief, 
case in this series was discovered following 


and the tumor found at surgery. One 


such a procedure. 

Change in iris color occurs in two ways: 
(1) iris freckles often deepen in color when 
a melanoma is present within the globe‘ 
(fig. 8) and (2) the iris takes on a deeper 
color when anterior extension of a_pig- 
mented melanoma occurs. Should the tumor 
contain little or no pigment, the extension 
may appear as a light-colored lesion in the 
anterior chamber. In one case of our series, 
the tumor became necrotic, causing an irido- 
cyclitis. The combination of a pale lesion 
and iridocyclitis led to an erroneous diag- 
nosis of tuberculoma for a short time before 
the true diagnosis was apparent and enuclea- 
tion performed (fig. 9-A and B). 

Maximal dilatation of the pupil is neces- 
sary to see early lens changes as they occur 
at the equator of the lens first. Subluxation 
ordinarily is so slight that it is not noted. It 
may give rise to an increase in lenticular 
astigmatism. In one patient, an increase of 
1.0D. of astigmatism was noted over a four- 
month period. 
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Fig. & (Hopkins and Carriker). Iris freckle, 
showing increase in pigment content in the presence 
of intraocular malignant melanoma 


When epibulbar extension occurs along the 
emissaria Of the ciliary nerves and vessels a 
dark lesion on the sclera is often the first 
complaint (fig. 10). 

Extension may occur along the course of 
the greater iris arterial circle, producing a 
ring melanoma. Gonioscopy is of value in 
the diagnosis of ring melanoma in that a gen 
eralized increase in pigmentation in_ the 
angle occurs. Early glaucoma is common in 
this type of tumor. 

The presence of the tumor in the ciliary 
body at first causes a reduced intraocular 
pressure in many cases as compared with the 
fellow eye. The cause of this phenomenon 
is not known. It is known to occur in 
choroidal melanomas, possibly due to in 
volvement of the nerve supply to the ciliary 
body. Glaucoma occurs later as the iris is 
compressed against the trabeculas by the 
growing tumor, or as it infiltrates the trabe 
culas and/or Schlemm’s canal. 

Gonioscopy is of value for detection of 
malignant 


anterior extension of 


melanomas of the ciliary body. Pigmentation 


early 


of the ciliary portion of the angle can be 
seen just behind the scleral spur. 

These subjective and objective observa- 
tions usually lead to the diagnosis. In addi- 
tion, transillumination of the tumor often is 
positive. Cysts of the nonpigmented epithe- 
lium of the ciliary body may also occur with 
these tumors (fig. 11). These cysts occasion 


ally cause confusion in transillumination and 
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Fig. 9 (Hopkins and Carriker) 
patl ologic appearance oft the necrotic tumor 
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Necrosis of a malignant melanoma of the ciliary body 
(B) Clinical appearance, with anterior chamber 


BODY 


(A) Histo- 


extension 


The tumor contained minimal pigment, and tumor cells on the posterior surface of the cornea resembled 


keratic precipitates, leading to an initial erroneous diagnosis of tuberculoma of the ints 


therefore when negative it may not neces- 
sarily rule out the presence of tumor, Trans 
illumination is of greatest value when found 
to be positive. 

With the 


radio isotopes in 


recent advances in the use of 


tumor diagnosis, radio 
active phosphorus (P**) being a pure beta 
ray emitter has been used with compara- 
tively safety and success in the diagnosis of 
intraocular tumors of the anterior segment. 
It is not of yreat value in tumors posterior to 


the equator of the eye. 


PROGNOSIS 


Wilder have 


melanomas of the choroid and ciliary body, 


Callender and studied 500 
classified them according to cell type, and 
based the prognosis on dominant cell type.” 
Reticulum content has also been determined 
in an effort to prognosticate these tumors. 
The cell type, argyrophile content, and pig 
ment content in ciliary body melanomas vary 
as they do in choroidal melanomas. 
Prognosis cannot be based on this series 
for two reasons: First, the series is small, 
and, secondly, the survival time of many of 
these patients has not been for a sufficient 
length of time on which to base a prognosis. 


Nevertheless, of the five enucleated 


over 10 years ago, there has been a 60-per 


eves 


cent survival for the 10-year period, all ot 
the group surviving for over five years. In 
that group of six eyes enucleated less than 
10 years, but more than five years ago, five 
of the six have survived, no record being 
obtainable on the other case. It would seem 
from this small series that the prognosis 
better that of 


than iris 


over-all is) somewhat than 


choroidal melanomas and worse 


Extrabulbar 
ciliary 


Fig. 10 (Hopkins and Carriker) 


extension of malignant melanoma of the 
body. The dilated vessels associated with the tumor 


are a constant finding with this type of extension. 


— 


Fig. 11 (Hopkins and Carriker). Ciliary cysts in conjunction with malignant 
melanoma of the ciliary body 


melanomas; however, a 


greater number of these cases would be 


necessary to establish such an outlook. 


SUM MARY 

Twenty-five eyes studied at the Eye Path 
ology Laboratory of the University of Cali 
fornia between 1941 and 1956 with malig- 
nant melanoma of the ciliary body are re- 
viewed, and their clinical signs and symp- 
toms correlated with the pathologic findings. 
The series is too small to serve as a basis for 
prognosis which would appear to be some- 
what better than in choroidal melanomas. 

1. Malignant the ciliary 


body have the same histologic characteristics 


melanomas of 


as do those in the choroid, but the clinical 


signs and symptoms, particularly in the early 


stages, vary because of the anatomic location 
of the tumor. 

2. Visual disturbances are based on the 
method of extension of the tumor. In cen- 


study of far 


tral extension of the tumor with lens involve 
ment, lenticular astigmatism cataract 
may occur, Decrease in accommodation due 
to ciliary muscle involvement is the rule. 
If the tumor extends posteriorly, retinal de 
tachment occurs, with its attendant symp 
toms. 

3. Local extension of the tumor is by one 
of four routes: (a) centrally, involving the 
lens, posterior chamber and vitreous; (b) 
anteriorly, invading the iris and chamber 
angle ; (¢) posteriorly, invading the choroid ; 
and (d) via the ciliary emissaria, resulting in 
extrabulbar extension. 

4. Glaucoma may occur from: (a) pos- 
terior compression of the iris root by the 
tumor, causing angle blockage; (b) direct 
invasion of the trabeculas and Schlemm’s 
canal; and (c) exfoliation of tumor cells 
in the posterior chamber where they are 
carried to the trabeculas causing a decrease 
in the outflow of aqueous. 
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5. One must be cautious in transillumina- 
tion that a negative interpretation does not 
lead to a definite exclusion of melanoma, for 
co-existing cysts of the ciliary body will oc- 
casionally cause transillumination to be in 
terpreted as being negative. 

6. Gonioscopy is often of value when the 
diagnosis is in doubt. If melanoma is pres 


ent, increased pigmentation of the ciliary 
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portion of the chamber angle may often be 


seen. 
7. Studies with radioactive phosphorus 
(P®) may be helpful in the diagnosis of 
tumor, but the of the test must 
considered an adjunct to clinical diagnosis, 
and not a final authority for enucleation. 
215 Medico-Dental Building (2) 
1430 North 5th Street 
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A STUDY ON DONOR-RECIPIENT SENSITIZATION 


IN EXPERIMENTAL HOMOLOGOUS P 


KORNBLUFTH, 


WALTER 


Jerusa 


An important problem in corneal grafting 
is the late clouding that sometimes occurs in 
otherwise successful grafts (maladie du 
ure ffon). It is possible to produce experi 
mentally a similiar type of opacification of 
partial penetrating corneal grafts in rabbits. 
This has been achieved by implanting sub 
cutaneously into a rabbit with a corneal graft 
a piece of skin from the donor two weeks 
after transplantation.’ The present study was 
undertaken to see if, in the case of lamellar 


grafts, donor-recipient sensitization might 
affect the clarity of the corneal grafts in 


rabbits. 


Metuops 


Rabbits from various stocks weighing 
about two kg. were used. They were oper 
ated in pairs and the corneal dises, cut with 


a Franceschetti trephine, were exchanged. 


( )phthalmology, 
Hospital 


*From the Department of 
Rothschild-Hadassah-University 


M.D., 
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Epirn NeLKEN, M.D 


I srae! 


The lamellar discs were 7.1 mm, in diameter 
and from one half to two thirds of the cor 
neal thickness. They were put eccentrically 
near the limbus of the recipient cornea to 
facilitate the invasion of blood vessels. De 
tails of the surgical technique are to be found 
ina pres paper. 

With the improved surgical technique, 
clear lamellar grafts were obtained in 55 per 
cent of 52 grafted eves. All the lamellar 
erafts which were clear for seven to 10 days 
remained clear throughout 
in 


postoperatively 
the whole period of observation which 
some cases was as long as seven months, On 
slitlamp examination there were a number of 
blood vessels in all the corneas of the recipi 
ents which reached the edges of the graft 
by the seventh postoperative day. 

Histologic examinations of these lamellar 
grafts performed from 12 hours up to seven 
months after transplantation showed that the 
epithelium of the grafts survived, that the 
stromal fibers were not replaced, and that 
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most of the stromal cells persisted for vary 
ing lengths of time after operation. 

The donor sensitization experiments were 
performed as described by Maumenee and 
co-workers in their study on partial perforat 
ing grafts.' Pieces of skin from the abdomen 
measuring 2.0 by 2.0 cm. were taken from 
rabbit 
discs were cut and put into a pocketflap 


the donor from which the corneal 
under the panniculus carnosus of the ab 


dominal wall of the recipient animal. 


RESULTS 


Of 34 eves which were grafted seven to 
14 days after skin implantation, 41 percent 
gave clear grafts. Of 19 eves grafted at the 
same time as skin was implanted, 47 percent 
showed clear grafts. In 10 eyes, each with a 
clear graft transplanted two weeks before 
skin implantation, all the grafts remained 
clear. 

In order to augment the amount of antigen 
transferred, a lamellar corneal dise was ob 
tained from the same donor from which 
cornea and skin had been previously taken 
and grafted onto the other eve of the recipi 


ent from one to two weeks after the first 


eye had been grafted. In 25 rabbits treated in 


this way, 46 percent out of the 50 corneal 
grafts remained clear. 

In two of these animals grafts which had 
taken successfully and had remained clear 
for a number of days suddenly became 
cloudy. In one of these rabbits cloudiness, 
blood vessels, 
16 days 


after the initial corneal and skin grafts and 


accompanied by invasion of 
appeared in the first grafted eve 


seven days after the second corneal graft. 
Three days later the second eve showed the 
same clinical picture as the first. During the 
next two days, both corneas became com 
pletely opaque. The recipient’s own cornea 
showed very little reaction. The iris was not 
hyperemic and there was no aqueous flare. 
Death of the animal prevented further ob 
servation. The main pathologic changes on 
histologic examination of both eyes were in 
the lower two thirds of the graft. There was 
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(Kornblueth and Nelken) 
clear for 18 


Fig. 1 


graft) which 


Lamellar 
neal was | 


opacification due to sensitization. Lower two thirds 
ot the 
polymorphonuclear 
addition to 


blood 


shows edema and infiltration with 


leukocytes, 


wratt 
plasma cells, and 
mvasion by many di 


( Hematoxylin 


lympl oocytes 
lated and 
100.) 


congested vessels 


eosin 


marked edema and heavy infiltration with 
polymorphonuclear leukocytes, plasma cells, 
and lymphocytes. The stromal cells at the 
site of infiltration were very scarce and many 
dilated blood 
found in this area (fig. 1). The recipient's 


and congested vessels were 
cornea adjacent to the graft showed very 
little reaction. 

The second rabbit, which was the donor 
recipient of the first one, developed sudden 
the first graft accompanied 


blood 


after the initial corneal and skin grafts and 


opacification of 
by invasion of vessels three weeks 
two weeks following the corneal transplanta 
tion in the second eye (fig. 2). The latter 
graft became hazy at the same time as the 
first one and a small number of blood vessels 
invaded the graft (fig. 3). Five days later 
the opacity started to clear and three days 
later one cornea was completely clear and in 
the other only slight opacity remained (figs. 
4 and 5). Three months later histologic ex- 
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ind Nelket iumellar corneal 


was clear tol three 


Fig. 2 (Kornbluetl 


graft of right eve weeks, 


whicl 


showing opacification due to sensitization 


amination revealed no pathologic findings 1 
either graft. 

In two other rabbits, in addition to a cor 
neal and a skin graft, a piece of cornea meas 
uring 2.0 by 2.0 mm. was taken from the 
same donor and inserted through a limbal 
incision into the anterior chamber of an eye 
which had had a clear corneal graft for two 
weeks after operation. The clarity of these 


grafts was not influenced by this procedure 


DISCUSSION 


Many factors other than experimental sen 


Fig. 3 (Kornblueth and Nelken). Lamellar corneal 
graft of left eve of same rabbit as im Figure 2 which 
was clear for two weeks showing opacification due to 


sensitization 


Same lamellar 
(yratt 


Fig. 4 (Kornblueth and Nelken) 


neal graft as in Figure 2. eight davs later 


much clearer, showing slight haze 


sitization may be responsible for opacihcation 
of corneal grafts during the first two weeks 
following the operation, Thus the percentage 
of successful lamellar corneal grafts with an 
improved technique in a group of nonsensi 
tized rabbits was only 55 percent. Sensitiza 
tion with donor skin before or at the time 
of corneal transplantation did not. signifi 
cantly lower the percentage of clear takes 
Furthermore, in animals with clear corneal 


grafts, sensitization with skin did not cause 


opacification of the grafts. Increasing the 


antigenic dose by a second corneal graft was 
followed only occasionally by temporary late 
clouding. 

These results indicate that the induction 


of opacification in lamellar corneal grafts by 


Fig. 5 (Kornblueth and Nelken). Same lamellar 


corneal graft as in Figure 3, eight days later. Gratt 


completely cleat 
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donor-recipient sensitization was less sue 
cessful than in the case of the perforating 
type of corneal graft. It might appear that the 
amount of corneal tissue used in a lamellar 
graft is less than that in a 4.5-mm. perforat 
ing graft. However, a 7.1-mm. lamellar cor- 
neal dise of half the thickness of the cornea 
actually comprises about 25 percent more 
corneal material than a 4.5-mm. perforating 
graft. In addition, the corneal epithelium 
which has been shown to elicit an immune 
reaction® is preserved in a lamellar graft, but 
is replaced by the epithelium of the recipient 
in a perforating graft. 

It is difficult to compare the experiments 
described above with lamellar keratoplasty 
in man. In our experiments lamellar grafts 
were put into avascular normal corneas and 
in addition skin was also implanted, while in 
man lamellar keratoplasty is performed on 
vascular and cloudy corneas and no skin is 
implanted. However, the clinical impression 
is that late clouding of originally clear grafts 
in man is less frequent in the case of lamellar 
than in perforating corneal grafts. 

Very few statistical data on this subject 
are available. Paufiquet observed that if a 
lamellar graft had remained clear for one 
month following opertion it usually remained 
transparent indefinitely. Rycroft and Ro 
manes®* reported that 16 percent of 62 cases 
of partial lamellar keratoplasty showed se 
vere vascularity of the graft which they as- 
cribed to an antigen reaction between donor 
graft and host cornea. Bushmich*® described 
delayed opacification of originally clear 
grafts appearing three weeks postoperatively 
in 23 percent out of 418 cases of partial 
penetrating keratoplasty. 

One of the reasons for the lower percent- 
age of late clouding of lamellar grafts in both 
animals and in man may be the lack of con- 
tact 
aqueous humor of the anterior chamber. In 


between the donor cornea and_ the 


cases of uveitis the aqueous humor has been 
shown to be an important site of antibody 
formation.’ In 


perforating grafts, the 


AND EDITH NELKEN 
aqueous humor directly bathes the donor ma 
terial which might result in the transfer 
of antibodies to the donor cornea by the 
aqueous humor. These antibodies, by the 
same token, are in direct contact with the 
This 


antigen-antibody reaction in the donor cornea 


antigen, anatomic facilitation of an 
may explain why perforating heterografts 
usually become cloudy while lamellar hetero 
grafts tend sometimes to remain clear.* 
The sudden onset of late clouding of cor 
neal grafts is often accompanied by marked 
dilation of the vessels of the iris and the 
appearance of a positive flare in the aqueous 
humor. Clinical and histologic examination 
of the homologous partial perforating trans 
plants which develop delayed clouding show 
damage or loss of the corneal endothelium. 
The way is then open for infiltration of the 
graft by the antigen-containing aqueous, 
which might be the cause of the virulent in 
Hammatory reaction that often occurs. On 
the other hand, in a lamellar graft the aque 
ous humor is separated from the antigen in 
the donor cornea by the remaining layers of 


the recipient cornea. This barrier may inhibit 


antibody formation in the aqueous and even 


if some antibodies were formed by the 
aqueous from absorbed antigen, they would 


not be in direct contact with the graft. 
SUMMARY 


Induction of opacification of homologous 
partial lamellar grafts in rabbit cornea was 
attempted by donor-recipient sensitization. 

Implantation of skin in addition to corneal 
transplantation did not usually cause clouding 
in originally clear grafts. This finding is in 
contrast to the very high percentage of 
opacifications produced in experimental par- 
tial perforating homologous corneal grafts 
by donor recipient sensitization. 

A possible explanation for this reduced 
incidence of clouding might be the lack of 
contact between the aqueous, a site of anti 
body formation, and the donor cornea. 
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There has been scant reference in the oph- 
thalmic literature to mortality and morbidity 
from general anesthesia. Many ophthalmic 
surgeons and anesthetists belittle the in- 
cidence of serious complications and have 
said there should be no anesthesia problems 
in a good hospital. However, a survey of 
the experience of 577 ophthalmologists, who 
answered our request for such information, 
demonstrates that there is indeed an anes- 
thesia problem in ophthalmology, that mor 
tality is significant and morbidity is com 
mon place, and that these conditions exist 
in the largest medical centers as well as in 
smaller institutions. 

In August, 1956, a questionnaire was sent 
to 922 ophthalmologists, for which every 
fourth name from the list of diplomates in 
ophthalmology was selected. There were 577 
responses. We wish here to express our deep 
gratitude to our colleagues for their co- 
operation. The purpose of the questionnaire 
was to elicit information regarding: 

1. Mortality and morbidity resulting from 


*From the Department of Ophthalmology of 
Montefiore Hospital. 


A STUDY ON MORTALITY RATES* 
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DURING GENERAL ANESTHESIA FOR OPHTHALMIC SURGERY 


AND Epwin BILLet, M.D. 
New York 


operation under general anesthesia in oph- 
thalmology. 

2. Anesthetic agents used and techniques 
of administration, correlated with mortality 
and morbidity. 

3. Ages of patients at the time of death. 

4. The preferred age for strabismus sur- 
gery. 

During the 10-year period from 1946 to 
1956, there were 72 deaths from surgery un- 
der general anesthesia reported by the 577 
respondents ; this extrapolates to 456 deaths 
among all diplomates over this 10-year per- 
iod, an average of 45.6 per year (table 1). 

Mortalities were reported from the year 
1910 to 1956; however, it was decided to use 
only the figures for the last 10 years as they 
were more likely to be representative. Fur- 
thermore, the deaths reported may well be 
fewer than those actually occurring, for hu- 
man nature is such that we tend to forget our 
painful experiences. It is interesting that the 
largest number of deaths reported were for 
1956, though the answers were almost all re- 
ceived by November 1, 1956, before that 
year was completed. 

There are, without doubt, many more mor- 
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1 
DEATHS BASED ON DEATHS REPORTED 


ESTIMATE OF 


Estimate of 
Deaths among 
\ll 3,688 
Diplomates 


Number of 
Deaths Re ported 


respondents 


Year 


1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 


talities in the large groups of noncertified 


ophthalmic surgeons, including practitioners 


and residents. Thus the average estimated 


number of 45 deaths per year must be very 
conservative. 

The ages of the patients who died ranged 
from five months to over 70 years, but the 
largest numbers of anesthetic deaths were 
in children up to the age of nine years. This 
probably parallels the higher incidence of 
ophthalmic surgery under general anesthesia 
in this age group. However, there seems to 
be a lower number of deaths after the age 
of seven vears and still fewer after the age 
of nine years. Over one half of the total 
number of deaths reported was in the group 
below seven years of age 

The respondents who reported mortalities 
comprised a fair geographic sampling of the 
entire United States and among them were 
many ophthalmic surgeons affiliated with 
large university hospitals 

Morbidity 


ophthalmology 


from general anesthesia in 


is frequent. Minor comph 
cations predominate but there were 87 seri 
ous complications reported by the 577 re 
spondents over the 10 year period, most of 
them just short of mortalities. The largest 
number of these resulted from laryngeal 
spasm and tracheal edema following intuba- 
tion. Respiratory and cardiac arrest were 
noted frequently. Pneumonia, lung abscess, 
and atelectasis occurred occasionally. Minor 


complications, such as protracted postopera 


AND EDWIN BILLET 


tive vomiting and dehydration, were re 
ported. 
Tracheal intubation was the most fre 
quent technique employed for administration 
of anesthesia, with open drop second and in 
sufflation third, Ether was the most frequent 
basic anesthetic agent used with these tech 


niques. Rectal and intravenous sodium pen 


tothal were used by a few of the respond 


ents. Mortalities were reported with all of 
these methods and agents. The method of 
administration of anesthesia and the anes 
thetic agent used did not influence mortality 
within the limits of this study. 

Surgeons have a tendency to blame the 
anesthetists for all the complications How 
ever, we think that problems arise even with 
the best anesthetist and the best is not always 
available to us. There is a great need for 
larger numbers of skilled anesthetists 

The ophthalmic surgeon is rarely able to 
choose the anesthetist in a given case. In 
small communities he is limited by the anes 
thesia personnel available, and in large medi 
cal centers he is limited by hospital arrange 
ments. Yet he is morally and legally respon 
sible for anything that happens to his pa 
tient. 

None of 


tioned curare as a cause of death. However, 


the answers we received men 
we have heard of such cases. Undoubtedly 


curare is a useful but a dangerous drug to 
use in ophthalmic anesthesia. 
Kirsch! et al. recently reported on cardiac 


arresting reflexes of eve surgery. They pre 
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AGES AT WHICH DEATH OCCURRED 


Numbers of Deaths 


6 
2 
6 
& 
9 
10 
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9 
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MORTALITY 


sented Impressive evidence that retrobulbar 
injection of procaine blocked the oculovagal 
reflex and thus prevented bradycardia and 
cardiac arrest during manipulation of the 
extraocular muscles. General anesthesia does 
not block this retlex. 

While our study did not cover this ques 
tion, we believe from our experiences and 
those related by others that the mortality in 
ophthalmic surgery is far higher with gen 
eral than local anesthesia. 

Beecher and Todd? ina study of 559,538 
anesthesias in 10 university hospitals over 
a five-year period, found one anesthetic death 
per The death 


reported disproportionately high during the 


1,560 anesthesias rate Was 
first decade of life. 

The ophthalmic surgeon rarely has the 
problem of an acutely ill and debilitated pa 
tient who requires an emergency operation. 
Most 
many operations on children in apparently 
Here the 


rate of mortality is almost unbearably great. 


ocular surgery is elective and very 


good health are for strabismus, 


DURING GENERAIT 


ANESTHESIA R49 


Most of the respondents prefer to operate 
for strabismus on a child before school age. 
Many qualified their preferred age for sur 
gery with considerations of whether the 


squint be convergent of divergent and_ the 


status of fusion. 


CONCLUSIONS 


This study was not conducted in a manner 
that permits valid detailed statistical conclu 


sions. However, it points up the fact that 


mortality and morbidity are associated with 


ophthalmic surgery under general anesthesia 
that The 
mortality in probably 


and these accidents are not rare. 
ophthalmology is 
greater than most of us realize. 

The respondents to our questionnaire con 
stitute a cross-section of American ophthal 
mology and it was noted that deaths were 
reported by surgeons affiliated with large 
university hospitals as well as by surgeons 
in smaller communities. 
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In the Arbitonite valley of Haiti some 90 
miles north and west of the capital city of 
Port-au-Prince and adjoining the village of 
Deschapelles a new modern 75-bed hospital 
has been built. Thus, the inspiration of the 
work of Dr. Albert Schweitzer given Dr. 
William Larimer Mellon, Jr., to study medi 
cine, and his wife, Gwen Grant Mellon, to 
study laboratory and surgical technique, came 
to fulfillment. The opening of Hopital Albert 
Schweitzer in June, 1956, was a great event 
in Haiti, especially in the district which it 
serves, as the people, a quarter million in 
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Electrocardiographic changes during ocular 


Associated with Anesthesia and Surgery 
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Eiies, M.D. 
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Vichigan 


number, had had but little medical care. 
The building is a one-story winged struc 
ture of native stone set in concrete, with 
outer walls of glass jalousies. There are 
wide overhangs of the roof which protect 
from the weather as well as cover the pebbk 
and concrete walks that skirt the building. 
The rooting is of eight-inch reinforced con 
crete covered with asbestos so that the build 
ing is fireproof. The wing, containing two 
operating rooms, recovery room, emergency 
room, laboratory, X-ray department, central 
supply, and morgue, is air-conditioned, The 
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Fig. 1. ( Elles) 
compound has its own water supply, electric 
current, laundry, garage, machine and car 
penter shops. 

To the right of the hospital on rolling 
landscaped grounds are some 16 residential 
cottages which Dr. Mellon has taken over 
from the Haitian government and which be 
longed formerly to the Standard Fruit Com- 


pany. These are used to house members of 


the staff, who either may keep house or have 


Fig. 2 (Elles) 


ELLES 


View of surgical ward, with common dining room at extreme left 


meals in the community dining hall in the 
hospital proper. 

There are outdoor waiting places for pa 
tients and a corral with shelter for the 
donkeys and lean horses of patients who 
travel by this means. Many come on foot, 
often many miles, or by native camions, 

The scenery about the hospital compound 
is beautiful. There are many tropical plants 
some of which are always in 


and trees, 


Jreezeways connecting two wards 
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Fig. 3 (Elles). Outdoor waiting place for patients 


mountains, the Montagnes 


The 
Noires range lying to the north and the 
south, which, in 


bloom. 


Chaine Des Matheux to the 
the changing light, may be brilliant in yellow 
and reddish gold or sinister in dark blue and 
afford 


fantastic 


purple, even black in the shadows, 
never-ending fascmation, Often 
cloud formations hang over the peaks. 

The medical staff consists of six doctors, 
18 graduate nurses, three of them Irench 
Canadian nuns, a supervisor of nurses, an 
X-ray technician, two laboratory technicians, 
and 20 native auxiliary nurses aids. In ad 
dition, doctors with special skills in ortho 
pedies, ophthalmology, plastic surgery, and 


~ 
~ 


other specialties have come at times from 
the University Medical School of Haiti, the 
United States, and Jama a to volunteer their 
SETVICES. 

The staff is 
American, Canadian, Chinese, French, Dan 


international character ; 


ish, German, Jamaican, and Haitian. The 
language of the country is French and many 
of the educated people speak english. The 
native people speak a patois called “creole” 
which is a mixture of French and African 
with some Spanish and Indian words. 
Clinics in all departments are held three 
days a week and patients arrive long before 


the hour of opening, 8:00 A.M, Séveral hun 


— 


Fig. 4 (Elles). Admission desk and indoor waiting room 
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5 (Elles). Corral for animals of patients 


wait while the 


dred 
clinic continues until 6:00 pM 
statt 


this interval as well as through the waiting 


come and patiently 
or later. The 
takes an hour for lunch and, during 
hours, the patients may refresh themselves 
at a native managed “cafeteria” which Dr. 
Mellon has permitted them to set up under a 
big tree in front of the hospital. This con 
sists of a few packing boxes made into 
tables and a few iron cooking pots in which 
they prepare rice and beans, their staple 
food. Fresh fruit, bread, sweets, and bottled 
soft drinks can be had and, at times, articles 
of clothing are displayed. The inevitable 
“marchand” always appears. 

There is a fee of two gourds (40 cents) 
charged for the first visit to the clinic if the 
patient is able to pay. Subsequent visits are 
one gourd (20 cents) unless the appoint 
ment slip given for such visits has been 
marked “no charge” by the doctor. The pa 
tient also pays a small charge for his medi 
cine, if able. Fees for in-patients are regu 
lated according to their ability to pay. Many 
pay for their first week in hospital but may 
be in several weeks without further pay 
ment. In lieu of fees, patients bring pigs, 
chickens, eggs, fruit, or vegetables, 

The Ophthalmologic Clinic attains the 
gamut of eye diseases, Predominating are 
cases of glaucoma and cataract in the older 
patients and diseases due to faulty nutrition 
in the children. Many of the acute conjunc 


tival infections are gonorrheal. 


ELLES 


One sees few foreign bodies in this ag 
ricultural district and, much to my surprise, 
there was no acute trachoma, A few old tra 


choma cases appeared but the patients had 


lived in other places. Most of the adults have 
pinguecula and pterygium, the latter often 
quite advanced. 

Tuberculosis, which is quite prevalent, in 
Old 


cases of panophthalmitis and endophthalmitis 


volves the eye in but few instances. 
are not uncommon. Patients with uveal tract 
infection have to be hospitalized to assure 
proper treatment. Many forms of corneal 
ulcer are to be seen, especially in children. 
Strabismus cases are rather rare. There ts 
always a backlog of surgical cases 

The happy patients were those who were 
refracted and given glasses. Many of them 
had never before had them. Some who could 
afford it were sent to opticians in Port-au 
Prince with prescriptions. The others were 
given glasses from a supply which the Epis 
copal nuns in Port-au-Prince had had sent 
them from collections of worn glasses made 
in the United States. These were neutralized 
and marked so that, as near as possible, a 
correction could be given. Empty frames 
were also of use to those who had only 
enough to pay for lenses. 


Almost 


complained of mal-de-tete (headache) and 


without exception, the patients 


told of a “coup a la tete” (blow). They al 


(Elles). Outdoor “cafeteria” run by 


Haitians for clinic patients 
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ways associated a blow with their eve dis 
ease, sO one soon learned not to give too 
much importance to this. Objective exami 
nation was the most dependable factor in 
making a diagnosis 

An interesting problem was that of getting 
the children brought in for immunization. 
A jeep equipped with an explanatory tape 
recorded speech was sent around the district 
but only a few children came at the appointed 
time. So Ti Jean, a Haitian employed in the 
office to interview patients, took to the road 
himself visiting market places, schools, and 
churches. After his first trip and on the first 
appointed day about 500 children appeared. 
What a swarm! This was an opportunity to 
inspect the eves of the children as they 
came inside and to find quite a number with 
eve diseases needing attention Subsequently 
Dr. and Mrs. Mellon with others of the staff 
made trips to remote places in the mountains 
to urge the people to bring their children for 


immunization. Adults, too, are coming as 
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they are awakened to the importance of elim 
inating disease. Much is yet to be done im 
pioneering education in nutrition and sanita 
tion, and that will come. 

The opportuity for service at the Hopital 
\lbert Schweitzer offers great compensation 
as a life of fulfillment to dedicated medical 
people. There have been some volunteer per 
sonnel but most of the staff are on salary 
paid by the Grant Foundation which was set 
up by Dr. Mellon in the name of his wife, 
(gwen Grant Mellon. This fund is supple 
mented by outside contributions in money 
and kind. 

Living in a foreign country and knewing 
its people while working among them in 
medicine is truly a broadening and stimulat 
ing experience. One is never bored for fre 
quent interesting and amusing incidents oc 
one has the great satisfaction in 


cur and 


service where it is much needed. 
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Although intraocular parasites “occur so 
that they are legitimately consid 


( Duke 


areas of the 


rarely 
ered as ophthalmologic curiosities” 
Elder'), in certain endemic 
world these parasites constitute a formida 


ble and serious ophthalmologic problem. For 


example, the inhabitants of entire native vil 


lages have been reported blinded from ocular 
onchocerciasis. 

In the past decade intraocular parasites 
have been assuming increasing importance 
in the field of ophthalmic pathology. Re 

*From the Division of Ophthalmology, Depart 


University of California School 
Angeles 


ment of Surgery, 
of Medicine at Los 


cently, the protozoan, Toxoplasma gondii, 
has been incriminated as the etiologic agent 
in a startlingly high percentage of cases of 
granulomatous uveitis. Ridley,* writing in 
Ophthalmology, 
with the 


Sorsby’s text, Systentic 


states that Onchocerea volvulus, 
exception of trachoma, is responsible for 
more loss of sight than any other infection. 
In her monumental contribution, ‘““ Nematode 


Wilder 


nematodes play an important and _ hitherto 


endophthalmitis,” concludes, “‘that 
unrecognized role in blindness in children, 
and particularly in the production of pseudo 
glioma and Coats’ disease in the United 
States of America.” 
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The subject of intraocular nematodiasis 
will be reviewed briefly, thus providing a 
general background for the introduction of 
the 
of 


Toxocara canis, canine ascarid, as a 


causative agent nematode endophthal 
mitis. For more complete consideration of 
the nematodes, reference is made to stand 
ard texts, such as those of Faust* and Chit 
wood.’ Other metazoan, but unrelated intra 
such as Taenia_ solium 


ocular parasites 


(eysticercus cellulose Echinococcus gra 
nulosus,”* and Hypoderma bovis (ophthal 
momyiasis interna )"’ will not be considered, 
few references are 


although a pertinent 


given, 
NEMATODES 


The nematodes are unsegmented round 
worms, usually cylindrical, but more or less 
attenuated at their anterior and posterior 
extremities. A complete digestive tract is 
present. With very few exceptions the sexes 
is distinguished by 


are separate. The male 


being the smaller. The worms are usually 
creamy or ivory-yellow in color, and most 
species are partially transparent in the viable 
state. In size, adult nematodes vary from 
filiform objects just visible to the naked eye 
(Trichinella spiralis) to large, elongated 
wirelike worms which may attain a length 
of half 


medinensis). The life cycles of 


one and a meters ( Dracunculus 
parasitic 
nematodes differ widely, from a very simple 
development to complicated life histories 


involving one or more intermediate hosts, 
usually species of insects 

Faust’s Helminthology* has been 
utilized extensively in the preparation of 
this 


adopted. The various families of Nematoda 


paper, and his classification has been 


will be presented, arbitrarily, in descending 
of 
parasites and 


order their ophthalmic importance as 


as established, presumptive, 


and unlikely intraocular pathologic entities. 


Specific therapy will be discussed only in 
regard to the nematodes firmly recognized as 


intraocular parasites. 
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NEMATODIASIS 


Ol 


ACANTHOCHEILONEMATIDAE ( FILARIOIDEA ) 


Without 


©). volvulus is the most destructive of intra 


Onchocerca volvulus question, 
ocular nematodes. Its victims may well ex 
ceed one million of the world’s population. 
©. caecutiens (blinding worm), described as 
a separate species in Central America, 1s 
now believed by most nematologists to be 
identical with ©. volvulus, and was carried 
to the Western Hemisphere via the slave 
trade. Onchocerciasis occurs endemically in 
central western 


two localities, 


Africa and (Guatemala- Mexico. 


separate 


Onchocerea volvulus exhibits four distinct 
stages: adult, egg, microfilaria (all human 
hosts), and larva (intermediate insect host ). 
The adult worms can be described bri fly as 
white threadworms. The adult males are 20 
to 40 mm. in length and 0.2 mm. in diameter ; 
the females are 335 to 500 mm. in length 
The 


ovoviviparous, the uterus being filled with 


and 0.3 mm. in diameter. female is 
both eggs and embryos. The advanced-stage 
embryo, the microfilaria, peculiar to this 
family of nematodes, escapes from the body 
of the female worms and gains entrance to 
the tissue spaces and possibly the lymphatics 
The 


(sexes?! ), 


microfilariae demonstrate two forms 
a long type measuring 285 to 
368 p by 6.0 to 9.0 u, while the short variety 


Che 


subcutaneous 


measures 150 to 287 pw by 5.0 to 7.0 g 


microfilaria aggregate in the 
spaces, awaiting the appropriate insect host 
The of 


readily demonstrated by skin and conjunc 


microfilariae Onchocerca are 
tival “snips.” The biopsied tissues are placed 
in tepid physiologic saline and the organisms 
visualized under the microscope. In counter 
distinction to the microfilariae of Wuchereria 
bancrofti, Wuchereria malayi, and Loa loa, 
these microfilariae are rarely, if ever, pres 
ent in the blood stream; hence peripheral 
blood smears are of no value in establishing 


the diagnosis of onchocerciasis. 


|| 

| 


INTRAOCUI 


The intermediate host is the Simulium 
species, the black fly, which has the reputa 
tion of being a particularly vicious day-time 
feeder. With the human blood meal micro 
filariae enter the stomach of the insect and 
eventually reach the thoracic muscles, where 
several phases of development ensue. At 
the end of six days the mature filiform larvae 
migrate to the proboscis of the fly. During 


bloc 


emerge from the mouth parts and penetrate 


the insect’s next meal, the larvae 
the tissues lacerated by the Simulium bite. 
Phe larvae now conclude their life cvele im 
the human hosts. 

Phe adult worms, one or more pairs, are 
fibrous subcutaneous 


typically located in 


nodules. In Ciuatemala and Mexico these 
nodules are situated generally over the tem 
poral-parietal-occipital areas of the cranium 
In Africa the lesions are confined for the 
most part to the trunk and extremities and 
show a predilection for bony pressure points, 
such as the iliac crests, rib margins, and 
juncture of long bones. 

The formation of the nodules containing 
the adult Onchocerea evidences no correla 
tion to the location of the instigating insect 
The three to 10 


after the re 


bite. nodules appear in 


months introduction of — the 
larvae ; full developme nt of the nodules prob 
ably requires three to four years. 

The lesions vary in diameter from six to 
20 mm. and have been recorded up to five 
em. The nodules feel rubbe ry, are obviously 
subcutaneous, and are not tender to palpa 
tion. 

Grossly the nodules on section present a 
firm, grayish-white, fibrous capsule and a 
central cavity, yellowish in color, containing 
a milky material filled with an aggregation 
of adult worms and microfilariae. Histo 
pathologic examination reveals the capsule 
to be composed of fibrous connective tissue 
with an occasional polymorphonuclear leuko 
cyte, round cell, or eosinophil. 

Onchocerciasis is not only more destruc 


tive than trachoma but, in addition to af 
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fecting the cornea, is capable of involving 
all the tissues of the globe. Pathologic lesions 
of the eye are induced by the invasion of 
the ocular and adnexal structures by the 
microfilariae, which often occur in massive 
numbers. Excellent dissertations on the sub 
ject of ocular onchocerciasis are available in 


the contributions of Ridley and Clark.” 


The microfilariae tend to swarm in the 
bulbar conjunctiva, and occasion surpris 
ingly little tissue reaction. Only in a few 


instances is there a mild catarrhal conjunc 
tivitis. Corneal lesions predominate and pre 
sent a superficial punctate keratitis, with the 
punctiform infiltrations most frequently ad 
jacent to Bowman's membrane, in the basal 
ct Ils, 


Ridley describes a nummular keratitis. The 


epithelial stroma. 


and the anterior 


infiltrations are most prominent in the in 
ferior aspect of the cornea. 

A mild photophobia and slight lacrima 
tion may or may not accompany the corneal 
involvement. Corneal vascularization and 
pannus formation are the exception despite 
extensive infiltration. Some authors feel that 


Descemet’s membrane comprises a_ barrier 
which the microfilariae cannot penetrate and 
believe that the intraocular microfilariae gain 
entrance via the sclera. 

Ly biomicroscopy, microtilariae of Oncho 
cerca have been observed in massive num 
bers swimming vigorously in the aqueous. 
Scott,'’ in examining 342 Cameroon soldiers 
with the slitlamp, described aqueous micro 
filariae as a common finding, even in men 
appearing asymptomatic. 

While viable the organisms induce little 


ck ad 


often occasion an iridocyelitis which is typi 


inflammatory response, microfilariae 
cally mild. The formation of synechias ts 
relatively infrequent. The commonest iridic 
finding is a sector or generalized atrophy of 
the iris stromal pigment, which gives the 
iris a “spongy ” appearance. Persistent irido 
attended by complicated 


evclitis may be 


cataract, secondary glaucoma, and phthisis 


bulbi. 
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Often one sees a distinctive posterior polar 
retinopathy characterized by a combination 
of choroidal sclerosis, irregular deposition ot 
retinal pigment without relation to blood ves 
sels, and associated optic atrophy. Living 
microfilariae have been noted in the vitreous. 
Lenticular involvement is rare but micro 
filariae have been visualized invading the 
the Clark 
Silva’! have reported the intraocular pres 
of adult Silva 
observed a viable adult worm in the vitreous. 
Very 


have been examined microscopically. 


anterior capsule of lens. and 


ence Onchocerca volvulus. 
few globes containing Onchocerca 
Pri 
marily for religious reasons, the natives of 
both continents are opposed to enucleation, 

For many years there has existed no satis 
factory therapy for onchocerciasis. Surgi 
cal removal of the nodules containing the 
adult worms is of some benefit but does not 
Injection of the nodules 


constitute a cure. 


with various substances, in an attempt to 
destroy the worms, has not proven success 
ful. It appears impossible to prevent con 
tact with the Simulium hosts, due to the out 


the The 


tainous topography of the endemic areas and 


door existence of natives, moun 
the breeding of the black fly only in rapidly 
flowing streams make impractical the use of 
DDT 


means of control. 


and similar chemicals as effective 

Sarkies,’® in his article on ocular oncho 
cerciasis, considers the modern drugs now 
avatlable Hetrazan 


for therapy. ( diethyl 


carbamazine), a piperazine derivative, is 
efficacious against the microfilariae, but the 
death of 


microhilariae 


simultaneous large numbers of 


intraocular can occasion a 
severe endophthalmitis, with possible loss 
of the eye. Sarkies also utilized a more re 
cent drug, Suraminin ( Antrypol), and con 
cluded that Suraminin is consistently effec 
both adult 


parasites and feels that it is the drug of 


tive against microfilariae and 
choice. 

Loa loa. This filarial nematode, popularly 
known as the “African eyeworm,” has been 


noted numerous times in medical literature. 
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Loaiasis occurs endemically in central west 
Africa. Loa loa infections, usually in retired 
African missionaries and their families, oc 
casionally are seen by the American oph 
thalmologist. Ward" reviewed two previous 
and listed North 
America (1906). 

The morphology of the adult Loa loa re 
that of The 
males measure 30 to 34 mm. in length and 
the fe 


six more from 


Cases, 


sembles other filarial worms 


approximately 0.4 mm. width; 


males range from 50 to 70 mm. in length 


and about 0.5 mm. in width. The adults live 


in the subcutaneous tissues of man and 
migrate throughout the body. In subcutane 
ous situations this migration precipitates a 
transient tissue reaction, designated “calabat 
swe'ling.” The worms, especially the imma 
ture forms, are prone to enter the orbit and 
pass subconjunctivally “across the eveball,”’ 
in which location, the worms are conspicu 
ous, hence the term “eyeworm.” 

During their wanderings the mature Loa 
loa females discharge microfilariae into the 
subcutaneous and deeper cutaneous passages 
of the These 


gather in the peripheral vascular circulation. 


human host microfilariae 


They manifest a definite periodicity and are 
found in the peripheral circulation in greater 


numbers during the daytime, hence the 


Microfilariae diura, in counter 


the 


nony mM, 


distinetion to Microfilariae mnocturna 


(Wucehereria bancrofti) which co-exist in 
some regions of Africa. 


The 


velopment in the intermediate host, Chry 


Microfilariae loa undergo further ce 


sops, a species of mango fly, prone to feed 
The the 


the insect, enter the muscular 


on humans. microfilariae leave 


stomach of 
and connective tissues of its abdomen, and 
to a lesser extent the tissues of the thorax, 
and metamorphose into an infective larval 
stage in about seven days. These larvae then 
the mouth of the imsect in 


invade parts 


anticipation of its next human victim. The 


larvae now invade the tissues of the human 


host and complete their development. The 


adult Loa loa lives from four to 15 years 
within man. 

The conjunctival invasion by this nema 
tode induces a severe, boring type of pain 
which often interferes with sleep. In_ its 
migration the Loa loa has been known to 
three oc 


enter the globe and, on at least 


casions, has been extracted from the an 
terior chamber ( Ward'?). Numerous per 
sonal accounts of the ocular migration of 


the Loa loa are recorded and make informa 
tive reading ( Elhot'* and Johnstone’). 

xcept for the distressing “calabar swell 
ings” and the painful ocular migrations, 
loaiasis is usually regarded as a benign con 
dition. However, Kennedy and Hewitt®® de 
scribe two patients infected with Loa loa, 
who exhibited incapacitating malaise, marked 
personality changes, and frank psychotic 
episodes, which were ameliorated by surgi 
cal removal of the worms. 

Microfilariae of 


incriminated in the etiology of ocular dis 


loa loa have not been 


ease. They have not been reported in the 
aqueous. 

Loaiasis is diagnosed by examining a 
peripheral blood smear, taken during the 
day for the specific Microfilariae loa. Often 
the superficial location of the adult worm 
affords a definite diagnosis. 

Surgical excision of the adult Loa loa is 
advised whenever the worm appears super 
ficially in the skin or under the conjunctiva 
from where it is readily removed. A topical 
and the worm. ts 


anesthetic is instilled 


quickly grasped with a forceps. A con 
junctival incision, paralleling the worm, 1s 
then made and the Loa loa is grasped firmly 
by a second forceps and extracted gently. 
Infiltration anesthesia is not recommended 
for the worm is frequently lost when the 
tissues become distorted. Suraminin is re 
ported as efficacious in destre ving the adult 
worms in situ. 
Wuchereria hancrofti. This nematode is 


the etiologic agent in Bancroft’s filariasis 


which occurs indigenously throughout the 


world from about 41 degrees north to about 
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28 degrees south latitude in the Eastern 


Hemisphere and from about 30 degrees 
north to about 30 degrees south in the West 
ern Hemisphere. The principal endemic re 
gions are the southern coast of Asia from 
Siam, the Malayan 


States to southern and central China, south 


Arabia through India, 
ern Japan, the Philippines, southwest Pacific, 
Colombia, Venezuela, the Gauianas, northern 
Africa, Africa. 


estimated incidence 


Brazil, north and central 
Although the 
(1947) of Wuchereria bancrofti and its rela 


189 


world 
tive, Wuchereria malayi, is millions, 
encroachment on ocular tissues is very rare. 

W. bancrofti, a 
creamy white in color, presents attenuated 


typical filarial worm, 
extremities. The male measures 40 mm. in 
length by 0.1 mm. in diameter. The female 
measures from 80 to 100 mm. in length by 
0.24 to 0.3 mm. in cross-section. The adults 
live in lymphatic vessels and lymph nodes. 
Their presence induces a “filarial granulo 
matous reaction,” which produces consider 
able lymphatic blockage. If the worms are 
numerous, the Ivmph_ stasis precipitates a 
clinical syndrome known as “elephantiasis.” 
Generally the inguinal lymph nodes are im 
plicated since W. bancrofti has a proclivity 
for this region; thus the genitalia and lower 
extremities are particularly prone to ele 
phantiasis. 

The Microfilariae bancrofti, on escaping 
from gravid females, either remain in_ the 
gain access to the bloodstream, In 

blood the 


demonstrate the dimensions of 127 to 320 yu 


lymph or 
peripheral smears microfilariae 
(length) by 6.5 to 10% (width). The micro 
filariae of W. bancrofti reveal a character 
istic nocturnal periodicity ( Microfilaria noe 
turna) which coincides with the feeding 
habits of its intermediate host, the mosquito. 
Dozens of species of mosquitos are capable 
f serving as temporary hosts. The micro 
ilariae penetrate the mosquito stomach wall 
and migrate to the thoracic musculature 
further metamorphosis ensues and, in 10 
to 40 days, depending upon species of mos 


quito and climatic temperature, the infective 


R57 
4 
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The 


larvae are returned to the human host when 


larvae enter the head of the insect. 
the mosquito feeds. Approximately one year 
is necessary for the larva to develop into an 
adult worm within man, the only definitive 
host. 

Elephantiasis of the evelids has been re 
corded very rarely. Better appreciated is the 
Wu- 


observed a filarial 


occasional intraocular occurrence of 
chereria bancrofti. Nayar 
worm, 2.5-em. long and 0.5-mm. wide, in 
a subretinal location. Subsequently the nema 
tock 
anterior chamber where it remained free and 
The 


keratome 


invaded the vitreous and entered the 


alive for several days worm was re 


moved via a small incision but, 
unfortunately, was lost at surgery. In view 
of the dimensions and the residence of the 
patient in a district where filariasis was 
common, the author concluded that the worm 
was a Wuchererta baneroftt. 

Wright®? and Fernando** also encountered 
patients with viable adult filarial nematodes 
chamber. At 


worms were evacuated and positively identi 


in the anterior surgery the 
fied as Wuchereria bancrofti, male and fe 
male, respectively. 

In the United States, Jones et 
Portland, Oregon, described a woman with 


al.,2* in 


i living nematode in the anterior chamber. 
It conformed to the gross morphology of 
Wuchereria bancrofti. The patient had spent 
The 


specimen was removed from the eye but it, 


her entire life on the Pacific coast. 
too, was lost for identification purposes. 
Microfilariae bancrofti have not been re 
ported intraocularly and the possibility of 
their ocular occurrence is considered un 
likely. 
Wuchereria 


nosed by the demonstration of the specific 


bancrofti filariasis 1s diag 
microfilaria in a nocturnal peripheral blood 
smear. Hetrazan is regarded as the drug of 
choice for treatment but, again, it should be 
given cautiously, in several short courses, to 
avoid inducing a hypersensitivity reaction to 
toxins liberated by the dead and dying 


worms. 
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The 


forms 


Wuchereria microfilariae 
(1927) and the adult (1940) 


been shown to constitute a distinct species 


malayi 
have 


Wuchereria malayi is extensively distributed 
throughout India, Indochina, coastal China, 
New 


some areas it is the only human filariasis ; 


Indonesia, Borneo, and Guinea. In 
in others it co-exists with W. bancrofti. The 
Microfilaria malayi exhibits a partial noctur 
nal periodicity. In contrast to Bancroft’s 
filariasis, Malayan filariasis manifests a pre 
dilection for the lymphatics of the upper 
extremities. 

Ocular involvement has not been reported 


with W. malayi but, probably, intraocular 


infection with the adult worm has occurred. 


Wright, in reviewing Nayar’s case of an 
Wuchereria, that 


Malayan filariasis was endemic in the pa 


terior chamber noted 


tient’s home district and rightfully ques 
tioned Nayar’s conclusion that the worm 
was Wuchereria bancrofti. The worm was 
lost and its species is a matter of conjecture. 


Malayan 


filariasis is identical to those for Bancroft’s 


The diagnosis and therapy of 


filariasis. 

Dirofilaria conjunctivae ( Addario, 1885). 
This classification of 
ill-defined. D. 


reports of 


filarial nematode 1s 


conjunctivae includes — the 


sporadic unidentified filarial 
worms removed from ocular tissues, usually 
the conjunctiva. Of necessity, D. conjun 

tivae must embrace several species. The ma 
jority of the cases of Dirofilaria conjunctivae 


have originated from the Mediterranean 
basin. Parodi and Bonavia, quoted by Faust, 
described removing a filarial species “from 
the eye” of a woman living in Argentina. 
These reports are all in the foreign litera 
ture; no cases were encountered in English 
literature. 

The Department of Medicine 
and Public Health, Tulane University School 


of Medicine, has received from Florida se\ 


Tropical 


eral specimens of granulomas excised from 
human eyelids. On sectioning, the nodules 


contained filarial nematodes, tentatively 


identified as Dirofilaria immitis, the dog 
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heartworm, which is extremely common in 
this area. The worm specimens were im 
incapable of 


No 


mature; they are probably 


reaching maturity in human tissues, 
microfilariae were discovered. 

The life history of D. conjunctivae is not 
known, although the mosquito is believed 
to be the intermediate arthropod host, as it 
Intraocular en 


with D. immitis. 


croachment has not been demonstrated. 


also is 


ASCARIDIDAI 


Ascaris lumbricoides. This nematode 1s 
the giant intestinal roundworm, familiar to 
all general practitioners and pediatricians. 

A. lumbricoides is widely distributed 
throughout the world except in frigid climes. 
Children are especially prone to infection. 
The adult nematodes are elongated and cy 
The male has a length of 15 to 30 
2.0 to 4.0 


whereas, the female has a length 20 to 35 


lindric. 


em. and a diameter of mm. ; 


cm., occasionally 40 to 49 cm., and a diam 


eter of 3.0 to 6.0 mm. The maturing and 


mature worms live in the lumen of the small 
intestine and subsist on the semidigested 
food mass. 

The ova, discharged with the feces, are 
broadly ovoidal, exhibit a thick, transparent 
shell, and measure approximately 42 by 60 p. 
In the soil, the eggs display further develop 
remain viable and infective for 


ment and 


vears, depending on local environmental con- 


ditions. 


The ova must be swallowed for ascariasis 
to occur, No convincing evidence exists that 
infection may be precipitated by cutaneous 
contact. Unlike the filarial nematode, there 
is no intermediate host. The eggs hatch in 
the duodenum but the ascaris larvae must 
first complete an extra-intestinal migration 
before returning to the bowel to conclude 
maturation. 

The larvae penetrate into the mesenteric 
veins or lymphatics and are carried to the 
right heart via the inferior vena cava or 
the 


thoracic duct; eventually they reach 


lungs. In the pulmonary tissues the larvae 
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grow and break out of the capillaries into 
the alveoli (verminous pneumonitis). Next 
they migrate up the bronchi and trachea to 
the epiglottis and are swallowed, thus achiev- 
ing their natural habitat. 
During the migration some larvae oc- 
casionally enter aberrant foci, such as periph- 
eral lymph nodes, thyroid, brain, and so 
forth. This somatic migration, which is ac- 
centuated in the abnormal host, will be con 
sidered again in the discussion of the Toxo- 
cara species. The larvae, measuring 0.2 to 
0.3 mm. in length by 14 » width, require 
approximately five days from ingestion of 
the eggs to the 
The Ascaris lumbricoides attain maturity in 


arrive in small intestine. 
two to two and a half months. Man is his 
own sole source of his ascaris infections. 
The number of adult ascaris present in 
the bowel varies widely from a single speci- 
men to hundreds. It is not unusual to find 
several hundred in children under five years 
of age on the pediatric service of Charity 
Hospital in New 


erally considered a relatively benign condh- 


Orleans. Although gen 
tion, ascariasis can be responsible for nu- 
merous complications and deaths, Intestinal 
obstruction, perforation of the bowel, ap 
pendicitis, blockage of bile ducts, fatal pneu 
monitis, laryngeal obstruction, and esopha- 
geal perforation have all been reported. 

In very rare instances ascaris larvae can 
invade ocular tissues. Calhoun®® reported an 
intraocular ascaris larva in an eight-year-old 
Georgia boy. During its intraocular migra 
the the 
lens, acute iridocyclitis, and secondary glau 


tion, worm caused dislocation of 
coma. Beautyman and Woolf*® recorded the 
incidental finding of an encapsulated larva 
of A. lumbricoides in the thalamus in sec- 
tions of the brain of a six vear-old girl w ho 


Ward 


Hoffner’s case of a one year old child sick 


succumbed to poliomyelitis, quotes 
with pertussis, who presented an ascaris 
larva lying in the conjunctival sac and pro- 
truding from the inferior lacrimal punctum. 
Apparently during a paroxysm of coughing 
the worm had entered the nasopharynx and 
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subsequently the nasolacrimal passages. 


Ascaris conjunctivitis is recognized 


entity; it occurs in butchers, laboratory 


workers, and other individuals who inad 


vertently splash portions of the ascarids or 


their metabolic products into their eyes 


while cutting up meat or handling the vari 
ous species, particularly A. megalocephala 
(horse), a common laboratory specimen. An 
Jef 


lumbri 


conjunctivitis ensues. 
that A. 


coides is responsible for cases of phlyctenu 


acute allergic 


submits evidence 
lar keratoconjunctivitis in India. 

The diagnosis of Ascaris lumbricoides is 
fecal 


determined by the examination of 


specimens for the ascaris eggs. Sometimes 
the adult nematode 1s vomited or passed per 
rectum and ts readily identified. 

superseded 


(Antepar) has 


Hexylresorcinol as the best drug in the treat 


Piperazine 


ment of intestinal ascariasis.‘' No known 
anthelminitic is effective during the migrat 
ing phase. 

Toxocara canis and Toxocara cati are the 
asearids which will be discussed under Part 


Il of this paper. 
ANCYLOSTOMITIDAI 


Vecator americanus. This species is the 


common hookworm of the southeastern 
United States. Native to tropical and south 
\frica, it 


world by African slaves. The adult worm 


erm was introduced to the new 
is grayish-yellow in color, with an occasional 
reddish cast. The males measure approxi 
mately 8.0 mm. in length by 0.3 mm. in 
breadth. The female measures approximately 
10 mm. in length by 0.4 mm. in breadth. 


Necator 


intestine 


americanus adults live in the small 
of man. 

The life evele of this hookworm is com 
plex but implicates no intermediate host. 
The eggs are disseminated in the feces of 
infected individuals, Moist, warm, sandy soil 
constitutes an ideal culture medium for the 
hatching, feeding, and metamorphosis into 
infective filiform larvae, which measure 0.5 
to 0.6 mm. in length. 
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An egg develops to the infective larval 
stage in about nine days. Upon contact with 
exposed surfaces of feet and ankles, the 
larvae readily penetrate the skin and ulti 
mately reach the pulmonary circulation. 
This cutaneous invasion induces “hookworm 
dermatitis,” also known as “ground itch.” 
In the lungs the migrating larvae bore out 
of the 


bronchioles, ascend the epiglottis, and are 


capillaries, enter the alveoli and 
swallowed. 

On reaching the small bowel, the adoles 
cent worms attach themselves to the intesti 
nal wall and, by suction with the mouth parts 
and elaboration of lytic enzymes, erode the 
The 


worms nourish themselves on the resultant 


mucosa and stroma of intestinal villi. 
hemorrhagic extravasations and frequently 
change locations when the “old” site proves 
unprofitable. 

The severity of the consequent anemia is 
roughly correlated with the number of hook 
worms harbored. Children with heavy infec 
tions, in addition to hookworm anemia, may 
show hypoproteinemia, chronic malnutrition, 
and retardation of physical, mental, and sex 
ual development. 

Calhoun* first called attention to the eve 
complications in hookworm disease. Exuda 
tive and hemorrhagic retinopathy occur as 
an ocular manifestation of severe hookworm 
infection. Calhoun presented reports of four 
patients with complicated cataracts. He con 
cludes that toxins liberated by N. ameri 


canus and, to an extent, the anemia were 
responsible for the pathologic ocular altera 
tion. Intraocular invasion was not con 
sidered. 

The nematode larvae discovered in Wild 
identified as 


No 


formation as to species has been obtained. 


er's series of 24 eves were 


“third-stage hookworm larvae. 


However, Ancylostoma sp., Necator sp., and 


Uneinaria sp. are possibilities.” 

Hookworm infection is diagnosed by fecal 
for the 
ethylene is still the most effective drug 


eggs. Tetrachloro 


examination 


against hookworm disease. 
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Ancylostoma duodenale, This species of 
hookworm is morphologically similar to N. 
americanus and exhibits the same life cycle. 
A. duodenale is the hookworm of temperate 
regions and is found throughout southern 
Europe, north Africa, northern India, and 
central parts of China. It is infrequent in 
the United States of America. It is capable 
of inducing the same pathologic lesions and 
syndromes. Some nematologists state that 
A. duodenale occasions a more severe anemia 
than N. americanus. Its ocular manifestations 
are the same as those of N. americanus. 


Diagnosis and therapy are identical. 


(;NATHOSTOMATIDAI 


This nematode 
Most 
cases of gnathostomiasis have been re ported 
Malayan 


Thailand (Siam), although sporadic 


Guathostoma spinigerum 


is an infrequent human pathogen. 


from the peninsula, especially 
Cases 
have occurred in India, Japan, and China. 
and some 


Domestic cats, tigers, leopards, 


times the dog serve as reservoir hosts. 
(inathostoma spinigerum is a robust nema 

tode, reddish in color, slightly transparent, 

and 


presents a globular cephalic swelling. 


The eggs, evacuated in the feces of a cat, 
the usual reservoir, embryonate and hatch 
in fresh water in about one week. The re 
sultant first stage larvae measure about 250 
uw by 15 w and survive free in the water for 
a few days, anticipating ingestion by species 


The 


transformation in 


larvae next 
the 


of Cyclops (water fleas ) 
undergo further 


arthropod’s hemiec cavity. A second inter 


mediate host, a fresh-watet fish, frog, or 
snake, is necessary. The larvae subsequently 
encapsulate in the muscles, liver, and other 
tissues of these hosts. The cat develops the 
infection when the involved fish is eaten. 
The the 


hosts usually consist of “stomach nodules” 


lesions observed in reservoir 


which contain one or more mature worms, 


lying free in an abscess pocket in the tume 
faction located on the internal aspect of the 
(Gnathostomiasis interna). 


stomach wall 


However, in the human host, cutaneous or 
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subcutaneous nodules or an eruption, sug 
gestive of migrating hookworm larvae, occur 


( Gnathostomiasis externa). The exact mode 


of transmission to the human ts not known, 


although accidental contact or ingestion of 
the infected Cyclops seems likely. 

Sen and Ghose*® introduced to ophthalmic 
literature the first and probabiy only case of 
A 26 vear old 


Brahmin woman was referred for evalution 


ophthalmic gnathostomiasis. 


of an orbital cellulitis associated with vitreal 
and retinal hemorrhages in the involved eye. 
A nodular type of iritis was noted but the 
nodules appeared and regressed rapidly. Ii 
nally a worm was seen in the anterior cham 
ber. It 
phology differed from that of Wuchereria 


was four-mm. long and its mor 
a maggot. The specimen was 
identified 
immature Gnathostoma spinigerum. 


‘| he 


stomiasis 


bancrofti or 


successfully removed and as an 
only advised treatment for gnatho 
is the excision of the worm and 


adjacent altered tissues. 


TRICHINELLIDAI 


Trichinella spiralis. This worm the 
causative agent of trichiniasis or trichinosis. 
Three-fourths of the estimated world inci 
dence of trichinosis has been assigned to 
North America. 


tached 


minute and exist at 
the of the 


adult worms are 


to or buried in mucosa 
duodenum and jejunum. The males have a 
linear measurement of about 1.5 mm. and a 
transverse measurement of 40 to 50 yp. The 
females measure 3.0 to 4.0 mm. in length 
and about 60 » in diameter. 

The viviparous young are deposited in the 
lymphatics and tributaries of the mesenteric 
veins. ach female, regarded as having a life 
span of four to eight weeks in the human 
host, may release 1,500 larvae, which meas 
ure about 100 y and 6.0 » (linear and trans 
of 


minute size, are capable of passing through 


verse dimensions) and, because their 


both hepatic and pulmonary filters during 
their migration, 


The larvae, while in the arterial circula 
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tion, migrate to all parts of the body; how- 
ever, they are able to develop only in striated 
muscle. The first larvae reach their destina 
tion approximately seven days after infec- 
tion. In skeletal muscle, the larvae desert the 
capillaries, become coiled up, and grow to 
about one mm. in length. Their presence 
provokes a tissue reaction which terminates 
in the encapsulation of the larvae. 

The larvae of T. spiralis manifest a pre 
dilection for the diaphragm, biceps, pectoralis 
delatoids, and the muscles of the larynx, 
tongue, abdomen, and intercostal spaces. 
The extraocular muscles in infected hogs are 
“particularly heavily infected” (Ward), and 
undoubtedly some of the orbital edema and 
the 


movements in humans are occasioned by lar- 


especially pain accompanying ocular 


vae encysting in the extraocular muscles. 


Central nervous system involvement in 


trichinosis was described first by Frothing- 
ham.*® Hassin and Diamond®! reported the 


second case and discussed the brain findings 


in a patient dying with trichinosis enceph- 
alitis. Large numbers of Trichinella spiralis 
larvae were abundant, particularly in’ the 
occipital cortex, parenchyma of the brain, 
and in the cavities of the lateral and fourth 
ventricles. 

Salan and Schwartz*? observed paresis of 
the left lateral rectus muscle, right facial 
palsy, and congestion of the optic discs in 
a patient with trichinosis encephalitis. Most 
Abeles*™* 


volvement of the nervous system with trich- 


and reviewed the subject of in- 
iniasis and reported two more cases, These 
authors reiterated that invasion of the nervy- 
ous system in trichinosis is not widely ap- 
preciated. 

Pronounced eosinophilia associated with 
orbital edema are almost diagnositic of hu- 
man trichinosis. Quite often the ophthal- 
mologist is the first to become aware of an 
impending epidemic. Edwards** reports a 
recent outbreak of trichiniasis in Liverpool. 
It is his conviction that the eye signs repre- 
sent an acute allergic response which ap- 
pears in a few days after the ingestion of 
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“measly pork,” and precede the general dis- 
the trichinella The 
that the muscles 


are implicated in the late stages of the infec 


semination of larvae. 


author feels extraocular 
tion, as the orbital edema is subsiding, 

In addition to the orbital edema and pain 
with ocular movements, numerous other find 
ings, such as conjunctivitis, photophobia, 
altered pupillary light reflexes, disturbances 
of accommodation, retinal hemorrhages, pa- 
pillitis, diplopia, and visual field defects, 
have been reported. These could be directly 
attributed to an intraocular encroachment, or 
indirectly attributed to the central nervous 
No 


ocular trichinella larvae were encountered, 


system involvement. reports of intra 
yet some of the migrating larvae probably do 
circulate through the intraocular vascular 
system prior to entering muscle fibers. 
Diagnosis is afforded by the history of 
eating infected, uncooked pork products and 
the 
known effective treatment against the mi 


classic clinical findings. There is no 
grating larvae. Supportive therapy is indi 


cated. Experimental studies indicate that 
Piperazine may remove the adult worms 


from their intestinal abode. 


DRACUNCULIDAE 

Dracuncula medinensis. The “fiery ser 
pent” of Biblical fame is also designated as 
the 
Its endemic areas include the Nile valley, 


“Guinea worm” and “serpent worm.” 
central equatorial Africa, the west coast of 
Africa, the Sinai peninsula, and India, 

The adult worms live in the viscera and 
subcutaneous tissues of human hosts. The 
gravid females usually measure about one 
meter in length and about 0.12 mm. in 
width. The males, rarely found in human 
infections, measure 2.0 to 4.0 cm. in length 
and 0.4 mm. in diameter. 

The sexually mature female migrates to 
a subcutaneous location in a portion of the 
body periodically bathed in water. The feet 
and ankles most often are the sites of the 
lesions. The cephalic portion of the gravid 
female induces a vesiculation of the over- 
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lying dermis. This “blister” ruptures when 
it comes in contact with fresh water, and 
motile larvae, about 600 p in length and 
20 w in width, are discharged. 

These larvae are ingested by an appro 
priate species of Cyclops (water flea), and 
the larvae enter the coelemic cavity of the 
arthropod and undergo metamorphosis, If 
the Cyclops should inadvertently be ingested 
by man, the D. medinensis larvae escapes 
from the insect host, penetrates the stomach 
or intestinal wall, migrates through the tis 
sues, and lodges in the viscera or connective 
of the At least eight 


months are re quired before the female worm 


tissues human host. 
matures, 

Ward called attention to the fact that the 
1). 


and was so reported in early medical writ 


Loa loa was confused with medinensis 
ings. Ward felt that ocular involvement was 
unlikely in Dracuncula medinensis infection, 
Ridley contends that dracontiasis can en 
croach upon orbital and ocular tissues and 
refers to a case which showed the calcified 
of 


(;uinea worm, demonstrated per roentgen 


remains a large worm, presumably a 
ography to be lying in the orbit. No intra 


ocular dracontiasis has been substantiated 
The Filaria medinensis in the anterior cham 
ber, reported by Barkan, is believed by 
authorities to represent an unknown Austra- 
lian species of filaria, The patient resided in 
Adelaide, Australia, prior to his arrival in 


San Francisco, 
THELAZIIDAE 


Thelazia callipaeda and Thelazia califor- 
niensis, T callipaeda exists as an occasional 
infection of the conjunctival sac of dogs in 
Burma and most of China. Price®’ recorded 
the discovery of a distinct North American 
species, while indentifying nematodes ob 
tained from the conjunctivas of Californian 
dogs. He described its morphology minutely 
and named this “new” species of nematode, 
Thelazia californiensis. 

The adult worms range in size from 4.5 to 
13 by 0.25 to 0.75 for males, 


mn. 
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and 6.0 to 17 mm. by 0.3 to 0.85 mm. for 
females. The life cycle is not known. The 
worms, usually immature forms, live in the 
conjunctival sac of the host and usually pro 
duce little conjunctival reaction, However, 
their presence in the conjunctiva can be an 
noying and may precipitate episodes of in 
tense local pain. 

ecaliforniensis has been recorded er 
roneously in the literature as an intraocular 
nematode. Review of the cases of human 
ocular thelaziasis in the world literature re 
veals only their typical conjunctival location. 
Howard,”? writing from Peking, China, re 
vit wed the previous ( hinese Cases, Tt ported 
independently by Stuckey and Trumble. He 
presented his own case of “cireumocular 


filariasis” in a 52-year-old Canadian mis 


sionary and proposed the term” thelaziasis.” 


Two human infections in California with 
T. californiensis have been reported by Ko 


Williams** Hostord et 


the thelazia from the con 


ford and and 
extraction of 


junctival sac effects a cure. 


ACUARIIDAI 

Cheilospirura Species Nematodes of the 
genus Cheilospirura occur as natural para 
sites between the tunics of the gizzard of 
birds in various parts of the world, Grass 
hoppers are believed to serve as intermediate 
arthropod hosts, otherwise little 1s known 
regarding the life history of the worm. 

Only one infection with Cheilospirura spe 
cies is recorded, that of Africa and Garcia.* 
These authors identified as Cheilospirura sp. 


fragments of a nematode removed from a 
conjunctival nodule of a 70-year-old Filipine 


farmer. 
STRONGYLOIDIDAT 


Strongyloides stercoralis. This round 
worm, known as the “human threadworm,” 
is the responsible agent in strongyloidiastis 
or strongyloidosis. Strongyloidosis is found 
frequently accompanying human hookworm 
Most the United 


States originate from Louisiana but cases 


infections. reports from 
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are recorded from Missouri, Tennessee, 
Ohio, Pennsylvania, and New York. S. ster 
coralis is prevalent in southern Asia, Africa, 
and tropical America but is relatively un 
common in China and French Indochina. 
Che nematodes are colorl Ss, nearly trans 
parent filiform objects. The adult parasitic 
male measures about 0.7 mm. in length and 
1) to 50 the adult 


measures about 1.0 mm. in length and 50 to 


in diameter ; female 
75> in diameter. The species demonstrates 
an ability to exist both as free-living forms 
and as parasites of man 

The life cycle of S. stercoralis is similar 
to the life eyele of the ancylostomes, Ancylo 
stoma and Neeator species Che larvae pene 
skin of the 


manifest a somatic migration which includes 


trate the foot or ankle and 
the pulmonary parenchyma, lower respira 
finally the 


upper portion of the small intestine where 


tory passages, epiglottis, and 
maturation is completed. Chance cerebral in 
vasion by the larvae of S. stercoralis prob 
ably does occur from time to time, | tilizing 
human strains of Strongyloides stercoralis, 
Faust described hemorrhages in the me 
ninges and perivascular tissues of the brain 
In experimental infections in dogs, 
Intraocular strongyloidiasis has not been 
reported but S. stercoralis has the potential 
endophthal 


itv of occasioning a nematoc 


mitis and should be considered in any dif 


ferential diagnosis. 


TRICHOCEPILALIDAI 


Trichocephalus trichiuris. This nematode, 


popularly designated the “human whip 
worm, is cosmopolitan in distribution. The 
410 mm 


a few millimeters longer. T, 


male is about long, and the female 
trichiuris may 
be found in the mucosa of the caecum, appen 
dix, and colon in large numbers, particularly 
in young children. Its life cycle in the hu 
man ts confined to the gastrointestinal tract. 
hence it may be disregarded by ophthalmol 
ogists. Rarely do secondary anemia or vastro 
intestinal symptoms appear, findings which 


would oceur only in heavy infections. 
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knterobius vermicularis, This worm, the 


“pinworm” or “seatworm,” is well known 
to the medical profession and accounts for 
most cases of peri-anal pruritis in children. 
Enterobiasis is found throughout the world 
kK. vermicularis is a whitish threadlike 
worm, The males measure 2.0 to 5.0 mm. in 
length by 0.1 to 0.2 The 
in length 


Phe motile 


mm. in diameter 


females measure 8.0 to 13> mm 


> 


by 0.3 to 0.5 mm. in diameter. 
adult is frequently observed about the anal 
structures, as the female lays her eggs in 
this area. 

Enterobius vermicularis requires neither 
host considerable 


\uto 


inoculation with the eggs is common, espe 


an mtermedciate nor any 


period of incubation outside the body 


cially in individuals with unhygienic habits. 

I. vermicularis, similar to T. trichiuris, 
has a life evele involving only the gastro 
intestinal tract and, hence, is not a causative 


agent in nematode endophthalmitis 


Part Il: ToxocARA SPECIES AS 


HUMAN PATHOGENS 


TOXOCARA CANIS 


This nematode is the cosmopolitan intesti 
nal parasite of dogs. The 
other members of the family Ascarididae in 


worm resembles 
appearance, Taylor reviewed the morphol 
ogy of Toxocara canis and its related Spe 
The 


6.0 em. long and about 2.0 mm. in diameter ; 


cles, Toxocara cati. males are 4.0 to 
the females are 6.5 to 10 em. long and about 


The adult T. 


presents prominent cervical alae 


3.0 mm. in diameter. canis 


(wings), 


which extend some distance from the an 


terior end along the lateral margins. In 


cross-section, these alae demonstrate a 


deeply cleft, three pronged core which sup 
ports the wing structure. Occasionally the 
adults may be seen in the vomitus and stools 
of dogs. 

In its normal host, the dog, T. canis ex 
hibits a life evele paralleling that of the 


familiar human ascarid, Ascaris lumbri 


INTRAOCULAR 


coides, described earlier in this article. The 
canis are ovoid in contour, pitted 
85 u 


eggs of 
superficially, and measure 75 to in 
lesser and greater diameters. The ova are 
quite resistant to desiccation and other un 
the 


favorable environmental conditions. In 


dog intestine, the ova hatch and the larvae 
exhibit a typical tracheal migration and ma 
turate in the small bowel. During the migra 
tion the larvae measure about 400 gy in 
length and 20 w in diameter. 

The incidence of -: canis in dogs has been 
ascertained in sporadic and scattered sur 
veys. The recent demonstration of T. canis 


larvae within abnormal human hosts has 


precipitated renewed interest in the parasite. 
Baker* 


in New Orleans and reported 


Hinman and autopsied 1,315 dogs 


all 


canis of 1.9 percent, a very 


an over 
incidence of T. 
low percentage in comparison to later sur 
veys. These authors were impressed by the 
resistance shown by adult dogs toward the 
parasite. Compiling puppies separately, the 
canis was 4.7 percent. Sev 


death 


incidence of 


eral instances of in young puppies 


Hin 


man and Baker compared the age-resistance 


were attributed to T. canis infection 


of other hosts to their specific ascarids, 
As 


noted 


Ascaris lumbricoides in humans and 


caridia luneata chickens,‘ and 


similarities. 


Ehrenford,® utilizing fecal examination 


of dogs as advocated by (208s and Rebras 


sier.“* discovered Toxocara canis in 25 per 
cent of dogs in the midwest. Ehrenford,” 
further stimulated by recent public health 
interest in T. canis, examined the feces of 
1,465 


over-all incidence of 21 percent 


dogs and reported an 


nidwestern 
\nalysis of 
the data obtained again revealed the highest 
incidence in puppies Adult females were 
more resistant than males. Males alone mani 
fested a seasonal trend (highest in winter). 
The breed of dog was of no significance. 

veterinarians recorded a 20 


In Boston 


percent incidence of T. canis in local dog 


feces, and also noted the highest incidence 


in very young dogs."* Eighty-one puppies 
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examined by Yutac*® in the Philippines re 
vealed a 76.5 percent incidence of T. canis. 
This author attributed the high infection in 
puppies to the penetration of the placental 
barrier in gestating female dogs, and esti 
mated the prepatent period in prenatally in 
fected puppies as about 25 days. 

In the past few years Toxocara canis has 
the of the 


eosinophilia-hepatomegaly syndrome of in 


been incriminated in etiology 


fants and small children. The child, often a 
“dirt-eater,” develops the infection by swal 
lowing fertile T. canis eggs. 
Beaver et al.°° introduced the concept that 


prolonged migration of nematode larvae 


within human tissues was responsible for 
some instances of unexplained eosinophilia. 
These authors called attention to the simi 
larity to “cutaneous larva migrans,” (creep 
ing eruption), the dermatitis occasioned by 
the invasion and aimless wandering of non 
human hookworm larvae, and proposed the 
term “visceral larva migrans.” The term re 
ceived immediate acceptance. Many articles 
concerning visceral larva migrans have ap 
in pediatric,***' pathol 


peared recently 


and veterinarian™ medical journals. 


Dent et al.°? reported the autopsy findings 
of 


larva migrans. The child had succumbed to 


a 19-month-old white boy with visceral 


an episode of homologous serum hepatitis, 


approximately seven weeks after a _ liver 


obtained at revealed 
of T 
scopic pathologic lesions are ce scribed, Un 


biopsy, laparotomy, 


larvae canis. The gross and micro 


fortunately, the eyeballs were not examined 


microscopically. Press preparations and 


pepsin digestion of fresh tissue taken at 


necropsy afforded a quantitative estimate of 


the number of larvae present. From the 


liver, 60 larvae per gm. were recovered per 
pepsin digestion. Brain tissue produced 
three to five larvae per gm. All the larvae 
Toxocara 


motile and identified as 


Brill et al 


reported Toxocara species in lung tissue 


were 
canis >and Milburn and Ernst®™ 
(autopsy ) and liver tissue (biopsy specimen 


at laparotomy ), respectiy ely. 
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are recorded from Missouri, Tennessee, 
Ohio, Pennsylvania, and New York. S. ster 
coralis is prevalent in southern Asia, Africa, 
and tropical America but is relatively un 
common in China and French Indochina. 
Che nematodes are colorl Ss, nearly trans 
parent filiform objects. Phe adult parasitic 
male measures about 0.7 mm. in length and 
1) to 50 the adult 


measures about 1.0 mm. in length and 50 to 


in diameter: female 


75 in diameter, 


an ability to exist both as free-living forms 


The species demonstrates 


and as parasites of man 

The life cycle of S. stercoralis is similar 
to the life cycle of the ancy lostomes, Ancylo 
stoma and Neecator species Che larvae peme 
the skin of the 


manifest a somatic migration which includes 


trate foot or ankle and 
the pulmonary parenchyma, lower respira 


tory passages, epiglottis, and finally the 
upper portion of the small intestine where 
maturation is completed. Chance cerebral in 
Vasion by the larvae of S. ste reoralis prob 
ably does occur from time to time, Utilizing 
human strains of Strongyloides stercoralis, 
Faust described hemorrhages in the me 
ninges and perivascular tissues of the brain 
In experimental infections in dogs, 
Intraocular strongyloidiasis has not been 
reported but S. stercoralis has the potential 
nematode 


itv of occasioning a endophthal 


mitis and should be considered in any dif 


ferential diagnosis. 


TRICHOCEPILALIDAI 


Trichocephalus trichiuris. This nematode, 
the 
Is cosmopolitan in distribution. The 
4) mm 


a few millimeters longer. T, 


popularly designated “human whip 
worm,” 
male is about long, and the female 
trichiuris may 
be found in the mucosa of the caecum. appen 
dix, and colon in large numbers. particularly 
in young children. Its life cycle in the hu 
man ts confined to the gastrointestinal tract, 
hence it may be disregarded by ophthalmol 
ogists. Rarely do secondary anemia or gastro 
intestinal symptoms appear, findings which 


would oceur only in heavy infections. 
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k:nterobius vermicularis, This worm, the 


“pinworm” or “seatworm,” is well known 
to the medical profession and accounts for 
most cases of peri-anal pruritis in children. 
Knterobiasis is found throughout the world 

vermicularis is a whitish threadlike 
The males measure 2.0 to 5.0 mm. in 
The 
in length 
Phe motile 


worm 
length by 0.1 to 0.2 mm. in diameter 


females measure 8.0 to 13> mm 


> 


by 0.3 to 0.5 mm. in diameter. 
adult is frequently observed about the anal 
structures, as the female lays her eggs in 
this area. 

Knterobius vermicularis requires neither 
host considerable 


\uto 


common, espe 


an imtermediate nor any 
period of incubation outside the body 
inoculation with the eggs ts 
cially in individuals with unhygienic habits. 
kK. vermicularis, similar to T. trichiuris, 
has a life evele involving only the gastro 
intestinal tract and, hence, is not a causative 

agent in nematode endophthalmitis 
Part Il: ToxXocARA SPECIES AS 


HUMAN PATHOGENS 


TOXOCARA CANIS 


This nematode is the cosmopolitan intesti 
The 


other members of the family Ascarididae in 


nal parasite of dogs. worm resembles 
appearance, Taylor reviewed the morphol 
ogy of Toxocara canis and its related spe 
The 


6.0 em. long and about 2.0 mm. in diameter ; 


cles, Toxocara cati. males are 4.0 to 
the females are 6.5 to 10 em. long and about 


The adult T. 


presents prominent cervical alae 


3.0 mm. in diameter. canis 
(wings), 
some distance from the an 
the 


these 


which extend 


terior end along lateral margins. In 


cross-section, alae demonstrate a 
deeply cleft, three pronged core which sup 
ports the wing structure. Occasionally the 
adults may be seen in the vomitus and stools 
of dogs. 

In its normal host, the dog, T. canis ex 
that of 


lumbri 


hibits a life cycle paralleling the 


familiar human ascarid, Ascaris 
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coides, described earlier in this article. The 
canis are ovoid in contour, pitted 
85 u 


eggs ot i 


in 


superficially, and measure 75 to 


lesser and greater diameters. The ova are 
quite resistant to desiccation and other un 
the 


favorable environmental conditions. In 


dog intestine, the ova hatch and the larvae 
exhibit a typical tracheal migration and ma 
turate in the small bowel. During the migra 


tion the larvae measure about 400 y in 


length and 20 w in diameter. 

The incidence of a. canis in dogs has been 
ascertained in sporadic and scattered sur 
veys. The recent demonstration of T. cants 


larvae within abnormal human hosts has 


precipitated renewed interest in the parasite. 
autopsied 1,315 dogs 
all 


cams of 1.9 percent, a very 


Hinman and Baker* 


in New Orleans and reported an over 
incidence of T. 
low percentage in comparison to later sur 
veys., These authors were impressed by the 
resistance shown by adult dogs toward the 
parasite. Compiling puppies separately, the 
incidence of T. canis was $7 pereent. Sev 


of death in puppies 


Hin 


man and Baker compared the age-resistance 


eral instances young 


were attributed to T. canis infection 


of other hosts to their specific asearids, 
As 


noted 


Ascaris lumbricoides in humans and 


caridia luneata chickens,’ and 


similarities. 


Ehrenford,® utilizing fecal examination 


Rebras 


of dogs as advocated by Goss and 


sier,* discovered Toxocara canis in 25 per 


cent of dogs in the midwest 


further stimulated by recent public health 
interest in T. canis, examined the feces of 
1,465 


over-all incidence of 21 percent 


dogs and reported an 


midwestern 
\nalysis of 
the data obtained again revealed the highest 
incidence in puppies Adult females were 
more resistant than males. Males alone mani 
fested a seasonal trend (highest in winter). 
The breed of dog was of no significance. 

veterinarians recorded a 20 


In Boston 


percent incidence of T. canis in local dog 


feces, and also noted the highest incidence 


in very young dogs."* Eighty-one puppies 
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examined by Yutac*® in the Philippines re 
vealed a 76.5 percent incidence of T. canis. 
This author attributed the high infection in 
puppies to the penetration of the placental 
barrier in gestating female dogs, and esti 
mated the prepatent period in prenatally in 
fected puppies as about 25 days. 

In the past few years Toxocara canis has 
the of the 


eosinophilia-hepatomegaly syndrome of in 


been incriminated in etiology 
fants and small children. The child, often a 
“dirt-eater,” develops the infection by swal 
lowing fertile T. canis eggs. 

al.°° introduced the concept that 
of 


within human tissues was responsible for 


Beaver et 


prolonged migration nematode larvae 
some instances of unexplained eosinophilia. 
These authors called attention to the simi 
larity to “cutaneous larva migrans,” (creep 
ing eruption), the dermatitis occasioned by 
the invasion and aimless wandering of non 
human hookworm larvae, and proposed the 
term “visceral larva migrans.” The term re 
ceived immediate acceptance. Many articles 
concerning visceral larva migrans have ap 
in pediatric,” pathol 


peared recently 


and veterinarian®’ medical journals. 


Dent et al.°? reported the autopsy findings 


ogy,” 
of a 19-month-old white boy with visceral 
larva migrans. The child had succumbed to 
an episode of homologous serum hepatitis, 
weeks after a_ liver 


approximately seven 


obtained revealed 
of T. 
scopic pathologic lesions are ce scribed. Un 


biopsy, laparotomy, 


larvae canis. The gross and micro 


fortunately, the eyeballs were not examined 


microscopically.** Press preparations and 


pepsin digestion of fresh tissue taken at 


necropsy afforded a quantitative estimate of 


the number of larvae present. From the 


liver, 60 larvae per gm. were recovered per 
pepsin digestion, Brain tissue produced 
three to five larvae per gm. All the larvae 
Toxocara 


motile and identified as 


Brill et al 


reported Toxocara species in lung tissue 


were 
canis >and Milburn and Ernst™ 
(autopsy) and liver tissue (biopsy specimen 


at laparotomy ), respectiy ely. 
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The morphology of the infective second 
stage Toxocara larvae is well described by 
Nichols.°*: 
440 » and exhibit a maximum diameter of 
to 22 


“Under low magnification each larva can 


* The larvae range from 360 to 


be divided roughly into two portions: a ciear 
esophageal region occupying less than one 
third of the total length and a more dense 
intestinal region packed with refractile glob 
ules and terminating about 60 » anterior to 


the tip of the tail. The larvae are elongated, 


cylindric organisms with the body having 


almost parallel lateral margins, as seen in 
the optical plane. The anterior quarter of 
the body tapers equally to a three lipped, 
subterminal, dorsally inclined mouth. An 
terior to the mouth a sharp spinelike cuti 
cular thickening is found on the ventral 
margin of the buccal capsule. This latter oral 
structure is quite characteristic of the early 
second stage Toxocara larvae and facilitates 
their identification in pepsin digest and in 
press preparations. The posterior end is 
tapered more abruptly, commencing anterior 
to the termination of the intestine and con- 
tinuing to a slender attenuated tail. 

“In stained sections T. canis larvae can 
be identified accurately by the use of several 
morphologic characters not shared with 
other nematodes likely to be encountered in 
human tissue.” 

Recent investigations of Toxocara canis, 
including experimental research, have 
proved illuminating. Sprent®’ reviewed all 
phases of the life cycle of nematodes of the 


Ascarididae, He 


“somatic migration” of the larvae 


family particularly dis 
cussed the 
in abnormal hosts and contemplated that this 
phenomenon is the more primitive char- 
acteristic; while “tracheal migration” repre 
sents a later adaptation to nonearnivorous 
hosts. The author concluded by summarizing 
the evidence for the utilization of interme 
diate hosts by members of the family As- 
carididae, 

Sprent™ evaluated the pathologic signifi 
central nervous 


cance of invasion of the 
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system by nematodes and discussed the 
mechanisms involved. In a separate article, 
Sprent"' specifically considered the invasion 
of the nervous system in ascariasis. Experi 
mental ascariasis was induced in mice, by 
feeding fertile eggs of several ascarids, in 
cluding T. canis. Separate infections were 
introduced by utilizing calculated doses of 
ova from a single species of Ascarididae. 

In evaluating the results the author noted 
a striking difference among the various spe 
cies. Most outstanding was that T. canis lar 
vae showed a marked predilection for the 
brain tissues of the mouse. The author con 
cluded that the larvae of T. canis reached 
the brain of the mouse in relatively large 
numbers and remained in the brain tissues 
for several months. Gross and miscroscopic 
findings in these mice were reviewed. The 
larvae do not grow during their sojourn in 
the tissues of the abnormal host. This state 
ment has been confirmed by others. 

Sprent fed 3,000 to 5,000 infective eggs 
of T. 
quently demonstrated larvae in the brains of 


canis to 12 mature dogs and subse 


two of the animals. 

By administering a calculated dose of T. 
canis larvae to two mentally defective in 
fants, Smith and Beaver®? proved conclu 
sively that the larvae of Toxocara canis can 
hatch in the human intestine with subse 
quent invasion of viscera and the production 
of chronic eosinophilia. These authors also fed 
T. canis eggs to mice and noted the large pro 
portion of larvae in the brain of the mouse. 


Nichols®*: 


characteristics 


has studied the morphologic 
tissue of other nematodes 
concerned in the etiology of visceral larvae 
migrans, 

The dimensions of the Ascaris larva re 
ported by Beautyman and Woolf** are more 
consistent with the morphology of Toxocara 
canis than Ascaris In ret- 
rospect the case history is interesting. 
“The patient did not mix much with other 
children but was always playing with cats 
and dogs and was in the habit of sucking 
her thumb.” 
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A study of the available material from 
Wilder's 24 cases of nematode endophthal 
the larvae 


the structure of 


to that of 


mitis® revealed 


to be identical Toxocara,**? and 
the granulomatous tissue reaction to be simi 
lar to the lesions described by Dent et al. in 
the tissues of the autopsied patient.** Re 
classification of the larvae discovered by 


Wilder as 


would afford an explanation as to why most 


second stage Toxocara canis 
of the patients in \\ ilder’s series did not re 
side in the “hookworm belt” of the south 
United States. 


have been reported from 12 states, Puerto 


eastern Toxocara infections 


Rico, and England. 


serodiagnostic — test for 


satisfactory 


Poxocara has vet to be evolved Heiner" 
reported that his antigens were satisfactory 
in precipitation reactions in gel but were un 
reliable intradermally. Jung"® is conducting 
similar investigations. Fellers™ 


adult 


prepared an 
antigen from fresh Toxoeara canis 


and Ascaris lumbricoides specimens and in 
troduced his antigenic extract to standard 
serial dilutions of blood sera, with varying 
results. 

At the present time there is no medication 


effective against the migrating larvae of 


Toxocara canis. Supportive measures and 


prevention of further infection are indi 


cated. 
Toxocara cati. This is the common ascarid 


found in the intestine of the cat. Although 


slightly smaller, the dimensions given for 


lr. canis suffice for T. cati. The adult worms 


display characteristic heart shaped lateral 


alae, which are relatively broad. In mor 


phology and life eyele T. cati resemble T. 
canis, 

Hitchcock” reported an incidence of 67 
percent of T. 


cati in 147 Michigan kittens. 
T. canis was found in one percent of these 
147 kittens. Baugh and Bliznick,"* in a series 
of 126 cats New York 
State, cati in 63 percent. 


Searles and Stoll®’ were unable to superim 


from upper rural 


dis wvered T. 


pose T. cati infections in mature cats. 
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Toxocara cati, unlike Toxocara canis, has 


been reported unequivocally as an adult intes 


tine parasite in the human bowel. Swartz 
welder’ reviewed the literature and described 
two T. cati specimens regurgitated by a Sey 
en-year old Negro boy. 

Although the Toxocara canis species 1s 
responsible for most instances of invasion 
of human tissues, Toxocara cati still must be 
considered in the differential diagnosis of 
visceral larva migrans and nematode en 


dophthalmitis. 


SUMMARY 


The intraocular nematodiasis 
has been Te\V it wed 


The 


Toxocara canis larvae as 


subject of 


evidence for the incrimination of 
a causative agent 
in visceral larva migrans and nematode en 
dophthalmitis has been presented. 

Since the distribution of Toxocara canis, 
the dog ascarid, is universal and proximity 
of young children to dogs is frequent, it may 
be assumed that, in the future, ophthalmolo 
gists, cognizant of the relationship, will con 
tribute additional cases of intraocular Toxo 
cara canis larvae. 

It is hoped that the information presented 
in this article will prove of value to the 
ophthalmologist confronted with one of the 
most perplexing and disturbing problems 
encountered in ophthalmic practice, that of 
a child with a suspicious intraocular mass. 

Contact with a puppy and/or a history of 
geophagia (dirt-eating) are important fac 
tors to be considered in the differential diag 
nosis of retinoblastoma and pseudoglioma. 
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Recently, several excellent reports have 
the 
with the various hemoglobin-types.'* How 
little 


occurrence of 


described clinical features associated 


ever, surprisingly mention has been 


the 
hemorrhage into the vitreous in these con 


made of spontaneous 
ditions. Since electrophoresis of hemoglobin 
has made possible the accurate differentia 
tion of the several variants of sickle cell dis 
ease, only one case of spontaneous vitreous 
hemorrhage associated with sickle-cell trait 
has been reported,® to our knowledge, and 
only 10 cases in association with sickle-cell 
hemoglobin-C There have been 
a few general reports’ of vitreous hemor 
rhage occurring in patients whose red cells 
sickled but these cases were not proven by 
electrophoresis, and the clinical data pro 
vided were often insufficient to warrant a 
definite conclusion as to which of the vari 
ants of sickle-cell disease was present. 
Inasmuch as hemorrhagic phenomena, such 
as hematuria, have been described in several 
forms of sickle-cell disease and are presum- 
ably related to the sickling process and _re- 
sultant thromboses, it is rather surprising 
that, according to recent reports,>** no case 
of vitreous hemorrhage has been found in 
association with sickle-cell anemia which rep 
resents the severest form of the disorder. 
Furthermore, only one case has apparently 
been associated with sickle-cell trait which 
is the mildest or essentially asymptomatic 
carrier state.° Even in this case, an unrelated 
chorioretinitis could not be excluded. Our 
*From the Departments of Ophthalmology and 


Medicine, Wayne State University College of 
Detroit Receiving Hos- 


Medicine, and the City of 
pital 


Los Angeles, 


870 


California 


case material to be presented suggests that 
the 


hemorrhages must be considered in patients 


occurrence of spontaneous vitreous 
with sickle-cell trait. 

Sickle-cell trait occurs in about nine per 
cent of American Negroes and is character 
ized by the presence of both normal hemo 


(A) 


These patients do not have anemia and are 


hemoglobin (S).' 


globin and sickle 
asymptomatic except for ‘rare complications 
such as painless hematuria’ and occasional 
occurrence of splenic infarction in associa 
tion with flying in unpressurized airplanes 


Sickle cell 


hemoglobin C disease is the result of the 


at moderate to high altitudes." 


combination of two abnormal hemoglobins, 
S and C, and is manifested by a chronic mild 
to moderate hemolytic anemia, slight reticu 
locytosis, inconstant  icterus, 


many target 


cells in the peripheral blood smear, and, 
often, hepatosplenomegaly. Painless hema- 
turia and splenic infarction in association 
with flying have also been reported in this 
disease.' In either case the red blood cells 
can be made to sickle under appropriate con 
ditions; hence the sickle-cell preparation is 
positive. An excellent review of the hemo 
globinopathies has been published recently 
by Chernoff.’ 

It is our purpose to present four cases of 
vitreous hemorrhage in association with 
sickle-cell to add j 


vitreous hemorrhage occuring patients 


trait and three cases of 


with sickle-cell hemoglobin-C disease ob 
served during the past three vears. All these 
cases were electrophoretically proven to 
have characteristic hemoglobin patterns and, 
in two of the cases, special coagulation stud 


ies are rted., 


SICKLE-CELL DISEASE 871 


CASE REPORTS 


Case 1 


WwW. 


_L., a 39-year-old Negro, was seen at the City 
of Detroit Receiving Hospital after suddenly de 


veloping blurring of vision in his left eve 


walking down the street on the might of 
in May, 1956. He 
of his 
pital 


lated to trauma 


noticed “cords” 
this time and came to the hos 
This episode was entirely painless and unre 


drifting in front 


left eve at 


His past history revealed that he had been chided 
He did 
not have an examination of his eyes until 1942 when 
from the Army poor 
Otherwise, he had 


denied any 


as a schoolboy because of a “crossed eve 


he was rejected because of 


acuity in h right eve 


excellent health 


visual 


been in bleeding 


tendency either personal amilial, jaundice, 


crises, or other evidence of sickle-cell disease 

His 
normal limits except that | mm was 
his right » and 20/40 in ln f \ 
tion of the lett 


with a 


within 
20/200 in 
Examina 
reddened 


examination was entirely 


physical 


showed 1] 


disc discrete imterior 


clouded by 


a fresh hemorrhag ne d 


isc diameter in 


size and extending into the vitreous latter 


over the hemorrhas 


Late 


showed clouding 
normal 


had 


riphery was was 


hemorrhage extended with profuse bleeding 


and along the su 
Small patches of 


over the upper halt ot the 


perior temporal vein blood were 


scattered around the dis the temporal quad 
rant 

The right eye revealed a nebul: he 
in the central pupillary region 


cornea 
gray dis 
The vessels were normal. No | ge, exudates, 
were seen The 


was clear but the foveal reflex was not seen clearly 


or microaneurysms ysterior 


hemoglobin 


Laboratory examinations 


of 13.7 gm. per 100 ml. a red 


reve. a 
count 0 
5.6 million per cu. mm., and a white blood cell 
5.000 per cu a normal differ 


blood cr 


count ot 
ential. The 
platelet 


positive. The 
bleeding 
12.5 


sickle preparation was 
was 445,000 per cu 
(Duke), ch 


| protl rombin time sec 


count 
tting min 
witl 


consump 


time two min 
(Lee-White), 
a control of 13.3 sec The throml 
phenome 


urinalysis 


tion test was normal n pel Lee: 


non was negative, as routine 
and test studies im 
cluded a blood sugar of && me per 100 mil 
17 mg. per 100 ml 


ttern 


were 
serologi for syphilis. Other 
and a 
Hemo 
( fig 1) 
\ and 
1.000 


blood urea nitrogen of 
globin electrophoresis revealed a ] 
characteristic of sickle-cell trait (hemoglobin 
S). The tuberculin skin test was negative im 1 
dilution 

The patient was treated with bedrest, vitamin K, 


ascorbic acid, multivitamins, rutin, and microwave 
and he 
11 days of hospitalization. Ap 
proximately nine months later he returned for an 


20/200 with cor 


diathermy. Gradual improvement followed 


was dis harged atter 
examination. His visual acuity was 
rection and with pinhole vision in the right eve and 
20 20 $ in the left eve \ 16 dioptet exotropla of 


while 
admission 


vision 


right 


the right eye and far 
His near-point of convergence was 120 mm., 
eve. The remainder of the external examination was 


was present tor 


within normal limits 

Funduscopic examination was particularly dift- 
cult left 
eve whitish, 


because of a hazv media; however, the 


was normal except for an area of 
flocculent, from the 4- to 8 
o'clock positions inferiorly and located within the 


Phe coilection 


exudate extending 
vitreous and in the 
of exudate seemed limited in its movement and con 
fined inferiorly. There was no evidence of neovas 
cularization, retinal detach- 
ment, cholesterol crystals, or pathologic changes in 


preretinal area 


retinitis proliferans, 
the retinal vessels 
Examination of the 
slightly blurred dis¢ 
of the lamina cribrosa and physiologic cup 
retinal normal. A choroidal 
was present in the temporal peripapillary area. The 


right eve revealed a whitish, 
without distinct differentiation 
The 
vessels were crescent 
remainder of the examination was normal 

Visual field studies showed a moderate contrac- 
tion of the central 
degree central field and a 40-degree peripheral field 
in both 


and pe ripheral fields to a 20 
Test objects were a 15/1,000 white 
target for the right eve 2/1,000 white 
for the left eve. X-ray films of the skull were nega- 
tive 

It was felt that the exudate in the left eve 
with the 


eves 


and a target 


was 


associated hemorrhage into the vitreous 


The exact relationship was not clear. The decrease 
in the visual acuity in the 


cisely explained but 


right eve was not pre 


amblyopia eX anopsia seemed 
to be the most likely diagnosis. The patient has been 


followed in the eye climic without further change 


in his findings 


T.. a 53-vear-old Negress, was seen in June, 


when she experienced a sudden loss of vision 


Cothode 


Control (A) 


M.G 
Control (S) 


Control (A) 


4 


Application 
site 
Fig. 1 Clifford, and Tanaka). Hemo 
globin electrophoresis showed a pattern character 
sickle-cell trait. 


( Isbey, 


istic of 


was 

he pe 
ted that the 
Cc SA 
— 


>> 


in her right eve. This episode was painless and un 
had been in excellent health 
blurring of her 


and demied any 


related to trauma. She 
except for a transient episode of 
vision four to five months 
bleeding tendency, either personal or familial, jaun 


earliet 


dice, crises, or other evidence of sickle-cell disease 
Her was within normal 
limits except labile hlood 
fluctuating between 150/92 to 200/100 mm 
slight left ventricular enlargement 
Her visual fingers at two 
feet in the right eve and 20/30 in the left eve 


phy sical exammation 


for obesity, a pressure 


Hg, and 
acuity was counting 


Examination of the right eve revealed a massive 
hemorrhage into the vitreous in the inferior quad 
rants and the nasal quadrant which ob 
scured the macula and optic nerve 
seen in the detached retina at the 7-o’clock position 
However, the extent of the retinal detachment could 
not be determined. The retina 


showed multiple superficial retinal and preretinal 


superior 
[wo holes were 


superior temyx ral 


hemorrhages associated with irregular patches ot 
superhc ial exudate. The vessels exhibited grade one 
arteriosclerosis. The left eye was within normal 
limits except for grade one arteriosclerosis 

Central fields with a_ 10/1,000) white 
showed a superior temporal quadrantanopsia in the 
right eve and a field in the left eve \ 
peripheral field of the right eve to a 15/1,000 white 
target revealed a contraction to 15 degrees in the 
superior quadrants to 40 degrees in the inferior 


nasal quadrant and to 30 degrees in the inferior 


target 


normal 


temporal quadrants. The left eve was normal 

Laboratory examinations revealed a hemoglobin 
of 15.6 gm. per 100 ml., a red blood cell count of 
5.63 million per cu. mm., a white blood count of 
$650 per cu. mm. with a normal differential and 
a hematocrit of 48 cell volumes percent The sickle 
cell preparation was positive. The platelet count was 
146,000 per « the bleeding time 3.5 ( Duke), 
the clotting (Lee-White), and the 
with a control of 15.1 
phenomenon was negative 


1. mm., 
time 90 min 
prothrombin time 17.6 se 
sec. The Rumpel Leede 
routine urimalvsis and serologic test 
for syphilis. Other studies included 
of 96 mg. per 100 ml. and a blood urea nitrogen 
of 17 mg. per 100 ml 
revealed a pattern characteristic of sickle-cell trait 
(hemoglobin A and S). The tuberculin skin test 
1:10,.000 was 
the orbits, shoulders, and pelvis were normal while 
those of the chest showed minimal left ventricular 


as were the 
a blood sugar 


Hen oglobin lectrophore SIs 


negative. Roentgenologic studies of 


enlargement 

Initial treatment consisted of vitamin (¢ 
acid, rutin, multivitamins, pressure dressings to both 
first six weeks 


ascorbic 
eves, and strict bedrest. During the 
of hospitalization, specific details of the retina could 
not he seen because ot the extensive hemorrhage 
into the vitreous but it was believed that a detach 
ment of the retina extended from the inferior nasal 
to the inferior temporal quadrants. A_ radioactive 
phosphorous (P”) study was negative. The patient 
100 u. ACTH gel daily during the 
seventh week and continued on this dosage for 13 
days, being discharged on 20 mg. prednisolone daily 


was started on 


AKA AND GO 


CLIFFORD 


etiology of the patient's 


W hile 


livpertensive cardiovascular disease, a urine 


investigating the 
culture 
produced E. coli sensitive to broad-spectrum anti 
biotics and ar pyvelogram revealed a 
normal left kidney but evidence of a chron 


Since then, bacte riologi examina 


intravenous 
Intec 
tion on the right 
tion of 24-hour urine collections have been 
mvcobactertum tuber 


negative 
for all organisms including 
culosis 

On the second clinic visit since her discharge, her 
visual acuity had improved from counting fingers at 
two feet to 20/40—2 in the right eve 
marked clearing over the superior temporal quad 
and the macula. The Latter 
The remaining quadrants were still 
from the 


There was 


rant, the disc, two ap 
peared normal 
and the left eve 


obscure was unchanged 


initial examination 
CASE 3 
T. W.. a 38-vear-old 


June, 1956, when he experienced a sudden decrease 


Negro, was first seen in 


of his visual acuitv to hand movements in the left 


followed three weeks of intermittent 


vision and seeing black spots in his 


field of vision. These episodes were painless and un 


eve. This 
blurring of his 
related to trauma. His past history revealed that 
he had been in excellent health and denied hemor 
rhagic phenomena, jaundice, joint pains, crisis, ot 
bleeding tendencies either personal or familial 
His physical examination was 
for multiple pigmented keratic pre 


within) normal 
limits except 
cipitates, a two-plus flare, and cells in the anterior 
chamber, and an extensive vitreous hemorrhage in 
the left eve. The hemorrhage prohibited examina 
tion of the retina except for the periphery of the 
nasal quadrants where irregular deposits of pigment 
could be seen through the vitreous hemorrhage. His 
was 20/400 in the left eve and 20/20 
Examination of the 
ind nonpigmented keratic 


visual acuity 
in the right eve right eve re 
pigmented 


The anterior chamber was free of flare 


vealed many 
precipitates 
and cells. Funduscopy was normal except for in 
creased pigmentation and strands of preretinal exu 
date extending into the vitreous in an area temporal 
to the macula 

Laboratory examination 
of 14.6 gm. per 100 ml, a red blood cell count of 
5.19 million per cu. mm., a white blood count of 
with a normal differential, and 
a platelet count of 368,000 per cu. mm The sickle 
cell preparation was positive, the sedimentation rate 
hour, the bleeding time 1.0 min 
(Duke), clotting time 15 min. (Lee-White), and 
prothrombin time 14.0 sec. with a control of 15.5 
tests included a normal urin 


revealed a hemoglobin 


5,900 per cu. mm 


6.0 mm. in one 


sec. Other laboratory 
alvsis and negative serologic test for syphilis 

rhe fasting blood sugar was 68 mg. per 100 ml., 

16 mg. per 100 ml 

pattern of sickle-cell 

The tuberculin skin 


and a blood urea nitrogen of 
Hemoglobin electrophoretic 
trait (hemoglobin A and S) 
test 1:10,000 was negative. 
His treatment consisted of strict bedrest, pres 
dressings, rutin, ascorbic acid, and 
Within 12 days a detailed examination 


sure sedation, 


parenzyme 
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fundus could be performed by 


direct and 
Fitteen holes local 
10-o’clock positions the 


from the 1-o’clock 


of his 
indirect ophthalmoscopy 
ized at the 2-, 4-, 
detached retina which 
to the 


were 
and 
extended 
rhe | 

} 


circumscribed 


oles in the retina 
of pre 
retinal exudate On the 
l4th day of hospitalization 500 ml. of blood were 
a scleral resection with partially 
the the 
Phe patient maintained 
the vitreous re 
hemorrhage. He dis 
three weeks 


10-0'clock positions 


were associated witl areas 


and inactive chorioretinitis 
administered and 


penetrating diathermy was done in area ot 


detachment on the 15th day 
a stable postoperative course but 
clouded with 


limited activity 


mained was 


charged on following 
surgery 

In July, 1957, an adequate funduscopi 

tion could be performed. Prior to tha 

The retina was 

in all quadrants and the vitreous was cle 

The 


acuity 


eXamina 
time the 
reattached 
ar of hem 
unchanged 


vitreous was too hazy 


right eve was essentially 
was 20/30 in the right 


+2.5D and 


orrhage 
with a 


40 in 


His visual 
0.75D 

the left 

ax. 45 


cyl 


-1.0D 


sph ax 


eve with a sph 
Case 4 


1957, 


19 year old Negress 
noticed blurring « 


was seen in July, 
vision in her left 
al d to 
and in het 


her 


when she 


ve. This was entirely painless unrelated 
She had been in excellent 
of pregnancy. A 


was essentially 


trauma health 
third month 


history 


review ot past 


negative tor a mis 
She 


denied any bleeding tenden Vv, perso! al or tan ilial, 


except 
carriage in 1956 following a normal pregnancy 
jaundice, crisis, or other evidence of sickle-cell dis 
Case 

Her physical 
limits except for 
Her visual acuity 
and 20/40 in the 
normal on examination 


examination was within normal 


un intrauterine pregnancy of three 


months was 20/20 in the right 


eve left eve. The 
Funduscopic examination of the left eve revealed 
a normal optic disc except tor a tew 


ficial 


minute super 
retinal hemorrhages at the temporal margin 
In the periphery of the superior temporal quadrant 
were a few deep retinal hemorrhages while in 
temporal 
preretinal 
Temporal to the 


retinal 


there 
the 
quadrants 


inferior and inferior nasal retinal 


scattered hemorrhages could 
a sceptor-shaped 
The interior 


the retina appeared gray, edematous, 


be seen macula 


grayish fold was whole 


quadrant of 


seen 


and elevated. However, there were no holes or tears 


in the retina to suggest a detachment. The vessels 
were normal 

hemoglobin 
4.61 
5,000 


and a 


revealed a 


Laboratory examination 
red 


of 12.6 gm. per 100 ml., a 

million per cu white blood count 
per cu normal differential, 
hematocrit of 37 cell volumes percent. The 
The platelet count was 


blood count of 
mm., a ot 
mm. with a 
sickle 
cell preparation was positive 
316,000 per cu. mm., sedimentation rate 65 mm. in 
one hour, bleeding time 4.5 min. (Duke), clotting 
time 13 min. (Lee-White), and the prothrombin 


time 17.8 sec. with a control of 11.5 sec. The rou- 


DISEASE 


and red blood 


The 


tine urinalysis showed a few 


cells 


test 


on microscopic exan serologi 
studies im 
100 ml. and 
100 ml. Hemo 
pattern charac 


\ and 


rie 


for syphilis was negative 


blood 


blood urea 


cluded a of 96 mg. per 


of 20 mg. pet 


globin electrophoresis revealed a 


emoglobin ») 


t 10,000 


the 


teristic of sickle-cell trait (1 


The 


Roentgenographic 


was vative 


tuberculin 


orbit and chest 


were normal 
Initial bedrest, 


and 


treatment consisted of pressure 
acid 
a dif 


if chorioretinitis was seen in the periph 


dressings, multivitamins, rutin ascorbi 
\s the 
ruse at 
oft the 


eXamination ot 


edema of the inferior retina subsided, 


ery inferior temporal quadrant. Adequate 


this lesion was obscured by the hazy 
Within 10 


and the patient 
Since n het 


vitreous days the retina appeared to 


discharge limited 


settle was 
returned 


examination of the 


visual acuity is 
Detailed 


retina ill prohibited. The right eve 


activity 
to 20/20 in the left eve 
interior has 


remained normal 


ASE 5 

he Ophthalmology 

1956, with the 
to 

1955. Her past history revealed that 


had had recurrent bouts of 


first 


Negress, 


Clink 


year old Was seen im 
October 
right eve 
since December 


the 


Out-patient 


history of blindness of the 


secondary vitreous hemorrl 


ane 


since age 


ot tive vears, she fever 


followed by nausea, vomiting, and aching pains in 


two 
Subse 


the middle of her extremities occurring every 


20 


ane 


to three months until the 


quently the pains had occurred twice a 


In 1949, a right nephrectomy had | 


beg 


een per formed 


at another institution ause of frequent bouts of 


She been told that she 
1950, 


eated witl 


hematuria and backache 
had sickle-cell anemia. She hat, in 
in her lett eve hi: tr 


In 1953, she 


hemorrhage 


good results hospitalized for 


hematuria. Upon recovery she ha ained asymp 


tomatic until December, 1955, wher morrl 


a 


curred spontaneously in her right eve, resulting in 
reduced to light 
1956, her 


in the 


“a visuai acuity 

In October, 
vents only 


percepttol 


vision was hand move 


ight eve, a he tundus could 


T 


] was normal except 
Her vision 


1956, she 


not be visualized ie lett eve 

inferiorly 
Novet 
Vision 
admission her visual acuity was 

right eve and 20/400 in her left 
peripheral fields of of the 


left eve revealed constriction to 10 degrees in the 


for vitreous 
20/20 in this 
sudden dimness of 
on 


opacities was 
noticed 
left 


hand 


eve. In er, 


1 her 


and spots before 
eve 
movements in her 
Central and 


eve Vision 


superior and inferior nasal quadrant 
a 3/1,000 white for the pe ripl eral 
held 1,000 white the field 

amination the right fundus was obscured 
the vitreous while the left 


hemorrhages 


quadrants 
lest objects were 

by 


fundus, al 


and 5 tor central 
ot 
opacities m 
and 
in the temporal and inferior quadrants of the vitre 
The foveal reflex was present. White fibrous 


bands were seen extending vertically in the nasal 


though hazy, revealed centrally 


ous 


a 
| 873 
| 
T 2 251 ) cyl 
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quadrants. No abnormal arrangement of the pe 
ripheral vessels was noted. The remainder of the 
physical examination was not remarkable 
Subsequent 
lished the 
(hg. 1) 
globin of 


hemoglobin electrophoresis estab- 
both S and C 
Laboratory examinations revealed a hemo 

14.0 gm. per 100 ml... a red blood cell 
count of 4.98 million per cu white blood 
cell count of 10,200 per cu normal 
differential, a hematocrit of volumes per 
cent, and The 
sickle-cell preparation was positive. The sedimenta 


presence of hemoglobin 


mim., a 
mm. with a 
46 cell 
count of two 


reticulocyte percent 


tion rate was two mm. in one hour, bleeding time 
4.5 minutes, clotting time six minutes, platelet count 
309,000 per cu mm., 
onds 


and prothrombin time 15 sec 
with a 14.2 The pro 
thrombin consumption test was normal. Other labo 


control of seconds 


ratory tests included a blood urea nitrogen of 11 
mg. per 100 ml, a blood sugar of 78 mg. per 100 
ml, and a normal urinalysis. The tuberculin skin 
test 1:10,000, as well as roentgenologic examination 


of the chest and long bones, was negative 

Over a two-week period the vitreous hemorrhage 
began to clear on strict bedrest and high vitamin kK, 
ascorbic acid, and rutin supplements, although it 
was felt that little could be expected of 
When she was discharged, her visual acuity 
returned five days 
vitreous 


these 
agents 
was 20/20 in her left eve but she 
hemorrhage into the 


with recurrent 


a visual acuity of hand movements in the left 


later 
and 
eye. After four weeks of hospitalization she was 
discharged with a visual acuity of 20/30. In eight 
weeks her vision 20/20 but her fundus dis 
played increased density in the inferior portion of 


was 


the vitreous 

In February, 1957, she was rehospitalized with a 
hemorrhage in the left eve and a 
Upon discharge 


new vitreous 
visual acuity of 
nine days later she had light perception in the right 


feet with the left 


hand movements 


eve and could count fingers at five 
eye. In March, 1957, her vision was 20/20—2 in the 
left eve: the 


: right eve unchanged. The left 


fundus could be more easily examined than at any 


was 


time prior to October, 1956, and it revealed diffuse 
haziness and retinitis proliferans. This began na- 
sally and extended from the superior retina across 
the superior border of the lens. In the inferior tem 
poral quadrant of the retina there were patches 
of exudate adjacent to an area of increased pig- 
This was felt to he 
chorioretinitis, Inferiorly there was 
ized mass which was felt to be an exudative retinitis 
with elevation and edema of the The vitre- 
ous showed white opacities in the peripheral tem- 
poral area. No abnormal vascular pattern was seen 
on direct or indirect ophthalmoscopy. The right 
fundus visible, but marked retinitis pro- 
liferans extending into the vitreous from the tem 
the retina was present. Large 
vitreous opacities were seen. Currently she is being 
followed in the clinic, and has 20/20 
vision in the left eye. Surgery was not advised on 
the left eye because of the extensive involvement. 


a localized area of 
a dark organ 


mentation 


retina 


was not 


poral quadrant of 


maintained 


TAN 
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W. a 
April, 1954, 
to find that vision in his right eve was restricted to 
light perception There was no history of 
trauma. His vision had been 20/20 at 
his last examination in 1950. His past history re- 


because he had awakened from a nap 


39-yar-old was first seen 


only 
the time of 
vealed that after the removal of a semilunar car 
tilage in 1943, he had been hampered by unpredicta 
ble buckling of the right 
no recent fall. He denied hemorrhagic 
joint pains, and crises. He had no per 
sonal or family history suggesting sickle-cell anemia 


knee, but there had been 
phenomena, 


jaundice, 


or its variants 
His physical examination upon admission was 
within normal limits except for massive hemorrhage 


in the right eve resulting in light perception only 


His vision was 20/70 in the 


left eve; pinhole vision 


was 20/40. Vitreous opacities were present and the 
retina appeared normal except for a small lesion, 
described as choroiditis, inferiorly 

vitamin K, as 
After 10 days 


of hospitalization, he was discharged with his vision 


reatment consisted of bedrest, 


corbic acid, and rutin supplements 


improved in the right eye to counting fingers at 
In May, 1954, he was readmitted because 


have 


three feet 
vision im his left eve which may 


left eve at this 


of tailing 
followed 


a fall. Examination of the 


time revealed fresh vitreous hemorrhages, white 
retinal exudates, and retinitis proliferans. The right 
The 
was 20/200 in the right eve and counting fingers at 
three feet with the left eve 
zation a retinal detachment 


retinitis proliferans possibly occurred 


fundus could not be visualized visual acuity 
During his hospitali 
associated with the 
Laboratory examinations revealed a hemoglobin 
of 14.0 gm. per 100 ml., a red blood cell count of 
4.89 million per cu 
of 10,000 per cu differential, a 
hematocrit of 51 cell volumes percent, and reticulo 
cyte count of O.8 and 0.5 percent. The 
The 


hour, bleeding time 3.5 min., 


mm., a white blood cell count 


mm., a normal 
sickle cell 


preparation was positive sedimentation rate 


was hve mm. in one 
clotting time 7.5 min., platelet count 303,000 per cu 


/ 


with a control of 


mm., prothrombin time 15.5 sec 
14.9 sec., and serum bilirubin 0.4 mg. per 100 ml 
Other laboratory tests included a normal glucos« 


tolerance and negative febrile agelutinations 

\ hemolytic index of 33 (normal 11 to 21) was 
excretion ot 
slightly 
Several blood 


derived from the fecal urobilinogen 


270 meg 


accelerated hemolysis was occurring 


per 24 hours and suggested that 


smears exhibited target cells, and the osmotic tra 
gility test demonstrated beginning hemolysis in 0.45 
percent saline and complete hemolysis in 0.20-per 
Mechanical fragility was normal undet 


cent saline 


oxygen but increased under CO, (31 percent). The 


bone-marrow examination revealed accelerated 


erythrocytogenesis consistent with a hemolytic 
electrophoresis demonstrated — the 
hemoglobin S and C 


the skull, chest, and hands were 


Paper 


process 
presence of Roentgenologic 


examinations of 


| 
| 


SICKLE-( 


normal, The tuberculin skin test 1: 10,000 was nega 
tive 
His treatment was essentially the 


ACTH, 20 units every six hours, 


Same as previ 
ously, except that 
was given for 10 days. His vision improved in both 
eves to 20/25—2 and 20/30—2 in 
the left eve. After his discharge in 1954, he 
was not seen until November, 1954, when his vision 
had improved to 20/20 in bot! 
had not 
tachment was seen 
In January, 1957, he 
hospital with sudden loss of vision in | ry ve 
Eales’ 


ment in the temporal quadrants was made 


in the right eve 


luly, 
eves. The vitreous 


hemorrhage absorbed, and no retinal de 


was admitted to another 


\ diagnosis of disease with retinal detach 
and after 
a scleral resection operation. tor the detachment he 
did poorly but maintained light perception in the 


\e Systemic steroids not helptul 

In \pril, 1957, he was admitted to the 
Administration Hospital, Dearborn, Micl 
light perception 


quadrant of the right eve and 20/20 without corre: 


were 
Veterans 
igan, with 
te mporal 


a visual acuity of in the 


tion in the left eye. The right eve showed phthisis 
bulbi and the left eve manifested vitreal opacities, 
perivascular exudates, and retinitis proliferans. An 
enucleation of the per- 
formed and histologic sections at » Kresge Eye 
Institute showed marked perivasculitis of the reti 
this could not be 


uneventful right eye was 


nal vessels. The significance of 
ascertained because of the recent retinal detachment 
The sickle shape ot the red 
retinal 
a thrombus of sickle cells could not be 


and scleral resection 


blood cells could be seen clearly within the 
vessels, but 
demonstrated 

In May, 1957, he clinic 
The visual acuity was 20/2042 in the left eve and 
examination of the fundus revealed a dense band 
of sear tissue along the superior temporal arteriole 
and venule and extending in butterfly 
\t the 1l-o'clock position in the periph 
ery two branches of the superior temporal arteriole 


was examined in our 


fashion into 
the vitreous 
were occluded and extending from the sides of 
occlusion were bands of retinitis proliferans. Distal 
to the bands was an organized preretinal hemor 
rhage. A picture 
while nasally there was retinitis proliferans in the 
The disc 
mal. A few opacities in the 

Visual field studies showed a 25 degree 
held to a 1/1,000 white ta 


15 degrees in the peripheral field to a 3/1,000 white 


similar was present inferiorly 


inferior quadrant and macula were nor 
vitreous could be seen 
central 
rget and a contraction of 


target 

The patient was advised to dia- 
thermy but was reluctant to accept the advice. He 
is currently 


have surface 


being followed in our clinic and has 


had no change in his eve 
Case 7 


1957, 


37-year-old Negro, was seen in May, 
when he noticed increased blurring in his vi- 
April, 1957. This was 
painless and unrelated to trauma. He had been in 
excellent health and had not had an examination of 


sion beginning in process 


ELL 


DISEASE 


He denied any bleeding tendency either 


familial, jaundice, crises, or other evi 


lis eves 
personal or 
dence of sickle-cell disease 

His physical 
normal limits except that his vision was 
and 20/100 in his left eve 
tion of both eves showed markedly blurred retinas 


entirely within 
20/400 in 
kxamina 


examination was 


his right eve 
hemorrhage 


and nasally in the left 
seen more clearly 


irregular patches of preretinal 
in the 


both retinas could be 


with 
temporally right eve 
eve. Later 
and there was noted a veil of preretinal glial tis 
sue extending diopter 
trom the optic disc in the right eve while temporally 


over the macula one dis« 


was considerable organized 


vitreous and 


in the periphery there 
Two 


exudate in the preretinal aurea 


tears in the retina could be seen, one at the 


o'clock position and the other at the 5-o'clock. The 


disc was normal 


revealed organized preretinal exu 
12-0'clock 
all quadrants 


left eve 
from the 6-o’clock the positions 
retina appeared attached in 


e disc was normal but the macula was blurred 
l poor foveal reflex existed 
Laboratory exan 
of 14.2 gm. per 100 ml., 
million per cu. mm., and a 


7.800 per cu 


unations revealed a hemoglobin 
a red blood count of 5.0 
white blood 


a normal differential 


count of 
The 
percent and the 
sickle-cell 


count 


mm. with 
50.5 cell 
count 11.6 
preparation was positive 
400,000 per cu. mm., ding time three 
(luke), clotting time 11 (Lee-White), and 
prothrombin time 14.0 sec control of 13.0 
sec. The prothron bin consumption test was normal 


hematocrit was volumes 


reticulocyte percent The 
was 
min 
min 
with a 
Osmotic fragility showed initial hemolysis in 0.45 
percent saline, and complete hemolysis in 0.15-per 
cent saline. The Rumpel Leede phenomenon was 
urinalysis and 
included a 


blood urea 


negative as were the routine sero- 
logic test for Other 
blood sugar of 90 mg. per 100 ml 
13 meg per 100 ml. Hemoglobin elec 


revealed a pattern 


syphilis studies 
and a 
nitrogen of 
characteristic ot 


(hemoglobin S and 


trophoresis 
sickle-cell hemoglobin-C disease 

Roent genologic studies of the chest were normal 
but studies of the pelvis revealed areas of increased 


in the right femoral head and probably the 


left femoral head, compatibile with aseptic necro 


density 


sis. Skin tests to toxoplasmin, brucellergin, coccidi 
odin, blastomycin, histoplasmin, and tuberculin 1: 
10,000 were negative 
present in the lumbar spine. Central fields (with a 
15/1,000 white target) 
traction ot 15 degrees in the left eve 


Osteoarthritic changes were 
concentric con 
10 de- 
grees in the right eve. Peripheral fields with a 
20/1,000 white target reevaled 
contraction to approximate ly 


revealed 
and 


irregular areas of 
a 20-degree isopter in 
both eves 

The patient was treated seven days with 
penicillin, 
multivitamins, and atropine for a posterior uveitis 
However, when the diagnosis of sickle-cell hemo 
globin-C disease was established this therapy was 


ACTH, 


streptomycin, microwave diathermy, 


875 
and 
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rABLE 1 


REVIEW OF CASES 


876 E. K. ISBEY, JR., K. R 
Case \ge Race Sex 
attern 
53 Negro F \S 
3 W. 18 Negro M \S 
19 Negro F \S 
5. M.G. 37 Negro F sc 
6 39 Negro M SC 
7. J.W 37 Negro M sc 


discontinued and rutin and ascorbic acid were used 
acuity had improved to 20/30 in both 
patient requested discharge. He re 
to the right eve and due 


His visual 


eves when the 


fused surface diathermy 


attitude he has been seen 


times since his discharge. At his last 


to his 
only three 
vision was hand movements in the right 
20/200 in the left eve fundi 


unchanged 


visit his 


eve and The were 


essentially 
Pertinent clinical data of these patients are 


summarized in Table 1. 


DISCUSSION 

Sickle-cell trait is usually considered to be 
a benign condition. On theoretic grounds 
and in certain situations the presence of the 
sickling phenomenon might predispose the 
individual to thrombotic occlusions and 
hemorrhagic episodes. In fact, these episodes 
have been shown to oceur spontaneously, re 
sulting in bouts of painless hematuria and 
splenic infarction due to low oxygen tension 
while flying. Though spontaneous vitreous 
hemorrhage has heretofore been reported 
only once in sickle-cell trait, its occurrence 
may be anticipated for the reasons already 
listed. We feel that our cases illustrate this 
possibility. However, since large groups of 
Negro patients with spontaneous vitreous 
hemorrhage have never been studied, a pos 
sible correlation between hemorrhage into 
the vitreous and sickle-cell trait has not been 
determined. Of course, we are unable to 
exclude possible co-existence of other dis 
orders to explain our cases but we feel that 
an etiologic relationship is highly probable. 


Involvement- Involvement- 


Site Extent 
OS Minimal vitreous opacities 
O.D Extensive vitreous hemorrhage 
OS and retinal detachment 
OS Retinal and vitreous hemor- 
rhage and retinal edema 
Severe retinitis proliferans 
| Retinal detachment 


Vitreous opacities 


In addition to the cases reported here we 
have seen a 14-year-old Negro girl and an 
11 vear old Negro boy with sickle-cell trait, 
each of whom had sustained trauma to the 
right eve and developed vitreous hemorrhage. 
The role of sickle-cell trait in these cases 1s 
uncertain but it may have been a predispos 
ing factor to the vitreous hemorrhage. 
Spontaneous vitreous hemorrhage would 
appear to be more common in. sickle-cell 
hemoglobin-C disease than sickle-cell trait 
but a factor of selection may operate to call 
attention to these patients since the presence 
of anemia, splenomegaly, mild icterus, and 
so forth, may raise the possibility of an as 
sociated blood dy scrasia, Nonetheless, only 
10 cases of this lesion in sickle-cell hemo 
globin-C disease have been reported in the 
American literature to date.2> Three addi 
tional cases are included in the present re 
port. Henry and Chapman’ reported several 
cases of vitreous hemorrhage associated with 
sickle cell disease, but hematologic data were 
insufficient to permit accurate classification 
sickle cell 


against its milder variants, 


of these cases into anemia as 

Hemorrhage into the vitreous of various 
etiology has been reported to be associated 
with disturbances of the intraocular vascular 
network,'*'* Spontaneous hemorrhages into 
the vitreous without apparent etiology have 
often been classified as undiagnosed or as 
Eales’ ‘1° Until recently, little 


attention has been given to the association 


disease.'* 


O.l 


SICKLE-CELL 


of spontaneous vitreous hemorrhage with 
sickling of the red blood cells 

In our case material all seven patients ex 
perienced spontaneous vitreous hemorrhage 
without antecedent trauma. Routine and spe 
cial coagulation studies revealed no evidence 


blood rhe 


patients had not experienced ocular surgery 


of a disorder of coagulation, 
at any time. No known congenital, familial, 
infectious, degenerative, or systemic disease 
was found except for sickling of the red 
blood cells and the abnormal hemoglobin 
patterns, Roentgenologic examination of the 
chest, tuberculin skin tests, and examination 
of the fundus ruled out a possible etiologic 
relationship with tuberculous periphlebitis 
of the retina. Also, direct and indirect oph 
thalmoscopy did not reveal a thrombosis of 
vein or of a peripheral 


the central retinal 


venule to account for the vitreous hemor 
rhage. 

It has been suggested’ that the presence 
of hemorrhage into the vitreous in individ 
uals whose red blood cells sickle may refle ct 
a change in the retinal capillary bed second 
ary to thromboses formed by the abnormally 
shaped cells. While erythrocytes of normal 
contour pass through the retinal capillaries 
without difficulty, sickled cells are rigid and 
inflexible, and they may become impacted in 
the smaller capillaries and produce stasis 
with thromboses and hemorrhage. It is sug 
gested that once this process starts, a cycle 
of recurring retinitis proliferans and vitre 
ous hemorrhages develops and produces fur 
ther damage to the eve 

Verhoeff"’ this 


presenting a case of successful diathermy in 


discussed theory while 


a patient with recurring retinal hemorrhages 
and retinitis proliferans. He felt that the 
hemorrhages resulted from the engorgement 
of the capillaries and the small veins. When 
this engorgement was severe and persistent, 
new vessels were formed which extended 
into the vitreous and, at the same time, hem 
orrhage into the vitreous occurred. The ex 
endothelial 


travasated blood stimulate 


cell 


may 


neovascularization 


proliferation 


DISEASE 877 


producing retinitis proliferans, Usually the 
lesions are large, round, or irregular retinal 
hemorrhages and are confined to the periph 
ery of the retina near the veins. The visual 
loss is proportionate to the vitreous opac if 
cation which frequently clears between at 
tacks. 

Conjunctival icterus, engorgement of the 
retinal venules, and ocular signs secondary 
to central nervous system involvement have 
been described in sickle cell anemia, but no 
characteristic ocular lesion is known.'* Han 
non® recently described anomalies of the 
retinal vascular tree which he felt were diag 
sickle-cell hemoglobin-( disease 
had _ the 


neovascular anastomotic network of fine ves 


nostic of 


These anomalies appearance of a 
sels apparently in relation to venules in the 
peripheral temporal quandrant. He felt that 
vascular abnormali 


these were the earliest 


ties. Later, twisted, corkscrewlike venules 
appeared, arranged in a multiple arborizing 
fashion with terminal dilatations appearing 
to extend into the vitreous and were pre 
sumably the site of the ultimate hemorrhage. 
Multiple occlusions of venules and arterioles 
were also seen. 

Since none of our cases exhibited this 
anomalous vascular pattern, we cannot cor 
this 
possible that this peculiar pattern 1s compat 
ible Verhoeft's that 


vessels are formed in association with severe 


roborate finding. However, it seems 


with observation new 


and persistent engorgement of the retinal 
venules. If we are to accept Verhoeft’s ex 
planation for the pathogenesis of vitreous 
hemorrhage and if the sickling of the red 


expect an 


cells is the basic factor, we would 


increased incidence of vitreous 
hemorrhages in sickle-cell disease and esp 

cially so in sickle-cell anemia, which gener 
ally has the greatest incidence of complica 
tions associated with the sickling process. 
However, vitreous hemorrhages have appar 
ently not been reported in sickle-cell anemia. 

At present, no successful method of treat 
been discovered. Surface dia 


ment has 


thermy has been used successfully in a few 


KK IR. K.R 


ISBEY, 


cases® but its use is relatively limited and 
improvement may have been only coinciden- 
tal. If the sites of 
localized, normal vision may be preserved 


hemorrhage are well 


for an unknown period of time but, if they 
are diffuse or if the eve is in a far-advanced 
stage, the prognosis is poor. The steroids 
have proved valueless. At best, bedrest ap 
pears to be the most important factor. This 
permits normal absorption of the hemor 
rhage. Though it is probably only comet 
dental, it is interesting to note that the ma 
jority of our patients were in their late 30s. 
However, the ages ranged from 19 to 53 
years in our case material. 

It appears that spontaneous vitreous hem- 
orrhage may occur in relation to the sickling 
process without other apparent etiology. 
This suggests that some of the patients con- 
sidered to have Eales’ disease may have as 
an etiology some form of sickle-cell disease 
or its variants. This complication should be 
considered in Negro patients who present 
with spontaneous vitreous hemorrhage, and 
sickle-cell 


electrophoresis, if the former is positive, 


preparation and hemoglobin 


should be performed. 
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SUMMARY 

Seven cases of spontaneous vitreous hem 
orrhage in association with the sickling 
process have been presented. Four patients 
had sickle-cell trait and are added to a single 
case previously described in whom such an 
ocular manifestation occurred in the pres 
ence of this hemoglobin type. Three patients 
with the association of spontaneous vitreous 


sickle cell 


disease are also reported. It is suggested that 


and hemoglobin-C 


hemorrhage 
this complication is more frequent than re 
ports in the literature would indicate. 
8829 Farmbrook (21) 
Department of Medicine, 
University of California 
Medical Center. 


ADDENDUM 
Recently (Arch Ophth., 58 655 
1957) described the ocular findings in four cases of 
sickle-cell 


sickle-cell hemoglogin-D disease 


Goodman et al 


hemoglobin-C disease and one case of 
Theit observations 


were similar to ours 
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The purpose of this paper is not to review 
the different techniques for the excision of 
pterygium but to report on a technique that 
I have used in many cases with good results. 
Because of their frequency, their size at 
the time patients come under my care, and, 
in some cases, the difficulties set up by their 
repeated recurrences, pterygiums present 
many problems. Prior to using the technique 
here reported, | had used the McReynold’s 
procedure, buccal mucosa grafts, corneal 
grafts, and different procedures of excision 
with sliding or free conjunctival flaps. None 
of them has been completely satisfactory. 


TECHNIQUE 


(A) 


The total removal of the pterygium; (B) 


The operation is in two main stages: 


the plastic repair of the conjunctiva. 


A. First 
The pterygium must be totally excised to 
a point near the caruncle (fig. 1). 

a. The head of the pterygium is shaved 
from the cornea with a sharp knife, remov 
ing with it the superficial corneal layers up 
to the limbus. 

b. From the upper and lower edge of 
the pterygium at the limbus, two incisions 
are made in the conjunctiva converging to a 
point just temporal to the center of the 
plica, or of the caruncle if the plica has dis- 
appeared. With a cotton sponge, the con- 
junctiva is pushed upward, medially, and 
downward as far as possible. 

c. Picking up the head of the pterygium, 
the subconjunctival tissue is blunt dissected 
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San Salvador, El 


Sickle-cell anemia. Medicine, 30: 357-443 ( Dec.) 1951 


EXCISION 


Salvador 


with scissors down to the bare sclera and as 


far superiorly, medially, and inferiorly as 
possible. The tissue thus dissected is totally 
excised with scissors ( fig, 2). Care should 
be taken 


internal rectus muscle. Bleeding vessels in 


here so as not to injure the 
the sclera, muscle, or subconjunctival tis- 


sues are carefully cauterized. 
B. SECOND STAGE 

Conjunctival repair. The total excision 
thus far performed leaves a conjunctival de 
fect of a dimension that depends upon the 
size of the pterygium. Its closure can be 
carried out in different ways but two basic 
(1) 


Healthy conjunctiva must be brought in to 


principles must be kept in = mind: 


cover the defect; (2) an area of bare sclera 


Fig. 1 (Escapini). This shows the lines of excision 


from the cornea and the conjunctival incisions 
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Fig 


must be left between the edge of the con 
junctiva and the limbus. 


(fig. 3). 


When the pte- 


rygium is small, its excision leaves a small 


a. Small defect 


bare area, which is very simple to repair. 
The conjunctiva is undermined upward and 
downward, and its borders sutured together 
with interrupted 6-0 catgut. The first su 
ture is placed four mm, from the limbus 


and anchored to the superficial sclera, leay 


(( 


2 (Escapini). The subconjunctival tissue is generously dissected and excised 


ing a triangular bare area. 

b. Medium sized defect rhis 
requires the dissection of a conjunctival flap, 
which is pulled down to cover partially the 
defect. A 6-0 catgut suture is passed near 
the border of the conjunctival defect and 


(fig. 4). 


through the superficial sclera, three mm. 
from the limbus at (a). A 10-mm. incision 
is made in the upper conjunctiva, slightly 


four mm. 


slanting upward and outward, 


Fig. 3 (Escapini). Conjunctival repair of a small defect 
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Fic. 4 (Escapini). Repair o 


from the limbus and the conjunctival flap 
(b) is undermined. The tip of this flap is 
fastened to the episclera and the suture is 


passed through the lower conjunctival border 


three mm. from the limbus at (b’). Several 
more sutures are placed to join the flap to 
the lower conjunctiva. The suture at (a) is 
now passed through the edge of the con- 


a medium-si 


junctival flap to anchor it to the episclera; 
placed above to 


\ rectangular 


two or more sutures are 


close the conjunctival wound 
area of bare sclera is le ft. 
This re 


Large sized defect ( fig. 


quires the dissection of two conjunctival 
flaps. The conjunctiva at (a) and (b) is 


anchored to the superficial sclera with 6-0 


Fig. 5 (Escapini). Repair of a large-sized defect 
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Fig. 6 (Escapini). Repair of a very large defect 


catgut, three mm. from the limbus. Two 
10-mm. long conjunctival incisions are made 
four mm. from the limbus; the upper one 
slants upward and outward and the lower 
one, downward and outward, The two con- 
junctival flaps (a’) and (b’) thus outlined 
are undermined. A double-armed 6-0 catgut 
suture is passed through the superficial sclera 
on the horizontal meridian, three mm, from 
the limbus at (c), and each of its needles 
is passed through the tip of the conjunctival 
flap in order to anchor them to the sclera. 
At (a) and the 


through the border of the conjunctival flap 


(b) sutures are passed 
to fasten them to the sclera. Several more 
sutures are placed in the horizontal and verti- 
cal incisions. A rectangular area of bare 
sclera remains. 

d. Very large defect (fig. 6). There are 
cases of huge pterygiums, the excision of 
which leaves very large conjunctival defects 
that make the dissection of conjunctival flaps 
impossible. In these cases, the nasal border 
of the conjunctiva is brought forward as far 
as possible and anchored to the sclera at (a) 
and (b). 
placed to close the conjunctiva. 


Several additional sutures are 


RESULTS 


In the last two years, | have operated upon 
several hundred eyes of which 184 in 142 


patients were studied for this report. 

The eves remained congested for two or 
three weeks subsequent to the operation. 
The use of hydrocortone drops hastened the 
whitening of the eye. Some eyes were white 
around the 10th day. 

Of the 184 eyes operated upon, it was a 
primary operation in 180. The four remain 
ing had recurrent pterygiums. There were 
two recurrences in those operated upon for 
the first time. In the recurrent group, there 
were also two recurrences; both had been 
operated upon by another surgeon using a 
different technique, twice in one and seven 
times in the other. 

Whenever a recurrence is going to de- 
velop, the eye remains congested and within 
two months the new growth starts to invade 
When there will be no recur 
rence, the eye is white within two weeks to 


the cornea. 


a month. All the patients in this report have 
been observed for no less than two months 
and, some, several months to a year. 

I believe that a pterygium that has not 
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shown a tendency to recur within the first 
month will not recur. 

The use of hydrocortone does not prevent 
recurrence. Those cases in which recur- 
rence occurs were using the steroid several 
times a day. On more than one occasion, a 
clouding without blood vessels developed at 
the site of the pterygium in spite of the use 


of hydre xcortone dre ps. 


SUMMARY AND COMMENT 


A technique for surgical treatment of pte- 
rygium has been described. It is surgically 
sound because: (a) It removes all diseased 
tissue, conjunctival as well as subconjunc- 
tival; (b) normal conjunctiva is brought in 
to cover the defect left by the excision of 
tissues; (c) an area of bare sclera is left 
between the limbus and the edge of the con- 
junctival flap. 

The three outstanding features of the 
technique have been individually advocated 


by different surgeons in order to decrease 


the tendency to recurrence. | believe that 
the three together increase the chances of 
a permanent cure of pterygium. 

In principle all pterygiums should be op 
erated upon, with the exception of those 
small noncongestive types, occurring in el 
derly people, that have shown no tendency 
to progress over a period of years, The 
earlier the operation is performed, the better 
the result will be. Nasal and temporal pte- 
rygiums are treated alike. 

All the patients herein reported have been 
operated upon by me in order to keep the 
operating technique and skill standard. Of 
the 180 cases analyzed for this report in 
which the operation was a primary proce 
dure, there were only two recurrences. 

Prior to the technique described here, | 
had 


procedures for different periods of time. | 


used several less successful surgical 


was constantly searching for a_ technique 
that would give a more permanent result. 
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OPHTHALMONEUROLOGIC SYMPTOMS CAUSED BY LESIONS 
OF THE FRONTAL LOBES* 


\ CLINICAL AND EXPERIMENTAL 


STUDY 


V. CavKa, M.D. 


Relgrade, 


Certain ophthalmoneurologic 


have been noted both in patients who have 


symptoms 
undergone a brain operation and experi 
mental animals. Among the authors espe 
cially interested in the study of the frontal 
lobe centers should be mentioned Sherring- 
ton, Fulton, Clark, Le Gros, Hess, Penfield, 
Rassmussen, and others. These authors have 
contributed greatly to the knowledge of the 
function of the frontal cortical centers and 
of the association between the frontal cortex 
and the subcortical centers. 

In previous studies’ (Arch. Ophtal., 1956) 


* From the Department of Ophthalmology, Uni- 
versity of Belgrade. 


Yugoslavia 


the anatomic and physiologic connections 
between the eye, diencephalon, thalamus, 
and frontal areas were discussed. It was con 
cluded that, from the standpoint of ophthal 
mologists, prime importance must be at 
tached to the frontal area ( Brodmann,** 

the orbital areas 13 and 14 and area 24), 
the site of the anterior cingulate gyrus. It 
must be borne in mind that, according to 
Fulton, in addition to other associated paths 
to the frontal cortex, there are corticopetal 
connections with the thalamus over the an 
terior thalamic nuclei and the dorsomedial 
thalamic nuclei. The hypothalamic nuclei, 
therefore, project themselves as far as the 
frontal cortical centers, and the dorsomedial 


R84 V. 


thalamic nuclei represent a kind of relay 
station between the frontal cortex and the 
hypothalamus. The anterior cingulate gyrus 


is linked to the hypothalamus by the anterior 


( MecCullock, 1948). 
The frontal areas of the brain have been 


thalamic nuclei 


studied clinically for neurovegetative ef 
fects, especially in schizophrenics where the 
operation involved the frontal part of the 
brain. In addition to this area, the fronto- 
orbital portion of the brain is of considerable 
interest in the analysis of ophthalmologic 
symptoms. 

Experiments on dogs, cats, and monkeys 
have shown that an electric stimulus of 
orbital area 13 causes changes in respiration 
and blood pressure, These two effects have 
likewise been observed to be independent of 
each other (Sachs, Brendler, 1949). When 
there was any stimulus of the orbital area 
and of the anterior perforated space, it was 
also possible to observe a dilation of the 
pupil, conjugated movements of the eyeball, 
and lacrimation. 

More than 50 years ago, W. G. Spencer 
(quoted by Fulton) observed in cats, dogs, 
rabbits, and monkeys that an electric stimu- 
lation of the orbital cortex caused changes 
in respiration and blood pressure. According 
to these observations it was considered that 
the orbital gyrus represented the main corti 
cal center of the vagus nerve (Bailey, Swett, 
1940). According to Hess, the autonomic 
effects (after stimulation by implanted elec 
trodes) consisted of movements of the mouth 
with salivation, rise and fall of blood pres 
sure, and depression and acceleration of 
respirations. At the same time it was possi 
ble to observe movements of the muscles of 
the mouth, face, throat, and hands: these 
occurred contralaterally and ipsilaterally and 
in the form of cycles (Hess, McDonald, 
Akert, 1951). According to these authors, 
there were no effects in the area of the eve, 
excepting a movement of the eyelids. 

Previous electric stimulation of the dien- 
cephalon in cats and of the medial portion of 
the ventral nucleus of the thalamus yielded 


CAVKA 


reactions similar to those obtained when the 
orbital gyrus was stimulated (Hess). There 
fore the orbital portion of the brain in cats 
was considered as the sensoric projection 
area for the face, mouth, throat, and nose 
for intra- and extraceptive sensations 
Hess 

Apart from these definite electric stimuli 
in the frontal or orbital areas, one must also 
mention effects obtained after a unilateral 
or bilateral removal of the frontal brain. In 
the case of unilateral removal of the frontal 
brain, Penfield (1948) established nothing 
significant ; while after bilateral gyrectomy 
(area 8 and area 9, posterior part; area 6, 
anterior part), there were no ocular symp 
toms except repeated automatic movements 
of the face and extremities, periodic mental 
confusion, and incontinence. Electric stimu 
lation of the anterior cingulate gyrus pro 
voked 
and bradycardia, pilo-erection, and dilation 
of the pupils (MeCullock). 

According to Cloake (1952), the findings 


in other studies of the reactions of the brain 


cardiovascular changes, tachycardia 


after electric stimulation of certain areas 
were not always identical and often contra- 
dictory. After stimulation of area 8, Living 
stone (1948) never observed any dilation of 
the pupils, conjugated deviation of the eyes, 
nor lacrimation. Fulton, Hess, Vogt, Pen 
field and others did, however, record such 
findings. Furthermore, there is disagree 
ment upon the role of the frontal cortex. 
Hess, Akert, and McDonald ascribe sec 
ondary importance to that area. They de 
scribe the sensory, motor, or vegetative func 
tions of the prefrontal area as regulatory 
concomitant mechanisms which are subju 
gated to the subcortical hypothalamic cen 
ters. According to Penfield and Rassmussen 
(1950), it appears that, in the hypothalamus, 
there are circuit neurones which have been 
considered the highest order of neurologic 
representation. However, many of these 
functions and laws have been built up in 
special areas of the cerebral cortex and it 
would, therefore, be erroneous to assume 
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Fig. | (Cavka) 
Re Drawn (with modifications) after LeGros 
Clark 
\ Anterior thalamic nucleus 
M Dorsomedial thalamic nucleus 


\ Mamillo-thalamic tract 


P = Periventricular systen 


that the cortex belongs to a lesser order of 
brain activity. Hughlings Jackson considers 
that, apart from the diencephalon, the high 
est order of cerebral function may be local 
ized in the frontal cortex. Goody and Rein 
hold (1954) emphasize that the function of 
the cortex consists in selection, abstraction, 
and integration of the motion pattern of 
cerebral activity. 

Histopathologic findings of brain sections 
of patients who died after prefrontal leu 
kotomy 
connection, thus establishing a link between 


likewise indicate a frontothalamic 


the dorsomedial thalamic nuclei and_ the 
frontal cortex (Meyer, 1949). According to 
Mever, if there had been any lesion of the 
white matter, then it was possible to ob- 
serve terminal degeneration in the dorso- 
medial, ventrolateral thalamic nuclei, mam- 
millary body, Forel’s field, globus pallidus, 
nucleus ruber, and = subthalamic nucleus. 
Meyer further established that the cortical 
fields 


rostral portion of area 6 and toward the 


projections these ended the 


disgranulated portion of area 8, while area 


6 sends cortifugal fibers to the thalamic 
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Afferent pathways of the frontal lobe 


I Leukotomized areas of frontal brain (trans 
frontal) 

Ls Leukotomized areas of frontal brain (trans 
orbital ) 

R.D.H. = Radix dorsalis |! ypothalamicus 

Ii = Hypophysis 


nucleus, ventralis anterior, ventralis later- 
alis, and recticular nucleus, and from areas 
8 and 9 degenerated fibers were likewise 
found right down to the reticular nucleus, 
nucleus ventralis, and anterior portion of the 
ventrolateral group of the thalamic nucleus 
(Hirawassa Kato quoted by Meyer). 

At the same time it was histologically es 
tablished that 
tween the anterior cingulate gyrus and the 


there was a connection be 
thalamus. Following bilateral gyrectomy in 
monkeys there was degeneration of the fibers 
right down to the nucleus thalamic anterior 
thalamic anterior 


1954). 


histopathologic findings contributed greatly 


ventralis and nucleus 


medialis (Pribram, Fulton, These 
to the knowledge of the associated paths be 
tween the thalamus and the frontal centers. 

It is also known that the frontal centers, 
apart from the corticopetal projections in the 
thalamus and hypothalamus, are connected 
with corticofugal projections dividing into 
corticostriate, corticothalamic, and cortico 
hypothalamic projections, 

This 


frontal 


establishes the connection of the 


corticovegetative centers with the 
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Fig. 2 (Cavka). Diagram showing intraocular 
and blood pressures in one case after topectomy in 


right frontal brain 


subcorticohypothalamic vegetative centers 
which, in turn, by means of the hypothalamic 


nuclei, nucleus supraopticus, and nucleus 


paraventricularis, are connected with the eye 


through the radix dorsalis hypothalamica 
(1941). The latter 
structure starts from the chiasm together 


discovered by Frey 
with the fasciculus opticus and runs as far as 
the retina where it becomes linked with the 
neurosecretorial cells of the retina. This was 
established in 1955 by Becher and perhaps 
earlier, in 1946, by Mawas. 

After this short anatomic and physiologic 
introduction, which seemed essential to the 
present report, I should now like to review 
my own work on ophthalmoneurologic symp- 
toms and their localization in the cortico- 


frontal centers. 
I. SYMPTOMS AFTER OPERATION 


Attention has been directed in my studies 


to the appearance of ophthalmoneurologic 


symptoms and to the problem of fronto 
cortical regulation of the intraocular pres 
sure. In continuing this work the occurrence 
of such symptoms in psychopathic patients 
who had had an operation performed in the 
frontal portion of the brain was investigated. 

As further background for discussion 
of the ophthalmoneurologic observations, 
whether motor or neurovegetative, in oper 
ated cases, a further review of the symptoms 
seen is presented. In psychopathic patients 
three operative methods were used: transor 
bital leukotomy 
Cavka), transfrontal leukotomy (Moniz), 


(after Fiamberti and 
and topectomy (Pool). 

Transorbital leukotomy was performed in 
37 cases, in 32 cases bilaterally and in five 
cases unilaterally. Bilateral transfrontal leu 
in three of 


kotomy was done in 32 cases; 


these it was combined with transorbital leu 
kotomy, that is, on one side transfrontal leu 


kotomy, was performed and on the other 
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side (in the same patient) transorbital leu 
kotomy. Unilateral gyrectomy was per 
formed in nine cases. Of these, seven cases 
were operated on the right side of the brain, 
and two on the left. In all, surgery was per 
formed on 78 patients. 

In the 37 cases in which transorbital leuko 
tomy was performed, the following changes 
affected the pupils of the eve 

:. Pupils In 30 cases anisocoria was ob 
served, with ipsilateral mydriasis; while in 
seven cases there was contralateral mydria 
sis. In one case, for one hour after the opera 
tion, there was binocular miosis but later 
this case also showed ipsilateral mydriasis. 
In 30 cases the dilatation of the pupil lasted 
for seven to 15 days after leukotomy and, 
after this time, only seven cases showed 
slight visible signs of anisocoria for another 
hive weeks. 

2. Deviated conjugation of the eves was 
intermittently visible for three to four hours 
after jeukotomy ; later it always disappeared, 
Care was taken to differentiate these sym 
toms from the effects of the narcoties used 
(pentothal, chemital). In 31 cases deviated 
conjugation was observed, while in six cases 
there was none. Of this number 22 cases 


showed homolateral and five contralateral 


Fig. 4 (Cavka). Pneumoencephalogram (antero 
posterior). Case V. B.. awed 53 vears (1954), with 
glaucoma simplex, O.U. The lateral ventricles were 
enlarged. 
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Fig. 5 (Cavka). Pneumoencephalogram ( postero- 


anterior) ot same case as m Figure 4, showing the 


enlarged lateral ventricles 


conjugation; in four cases the deviated con 
jugation was contralateral and upward. 

3. A convergent position of the eyes was 
observed as a momentary symptom shortly 
after leukotomy in five cases in both eves, 
In 14 cases it was possible to observe a tran 
sitory horizontal divergence with a varying 
angle of divergence of 10 to 20 degrees. 
Vertical dive regenee Was observed only peri 
odically for a few minutes in five cases after 
leukotomy, 

4. Saccadic movements of the eve likewise 
occurred a few minutes after leukotomy, in 
both eyes in six cases ; horizontal nystagmus 
with larger contralateral amplitudes in four 
cases ; in two cases, blepharospasm. 

After transfrontal leukotomy in 32 cases, 
the following symptoms were observed: 

1. Anisocoria with homolateral mydriasis 
in 25 cases, and contralateral mydriasis in six 
cases. In one case there was miosis of the 
pupil which lasted for four days; the pupil 
then returned to its normal size. 

2. Homolateral conjugated deviation was 
observed in 23 cases, in seven contralaterally, 
and in two downward, 

3. Binocular convergence of the eves Was 
observed in seven cases, three of which were 


unilateral and homolateral. Divergence was 
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Dextrolateral pneumoencephalo- 
4 and De 
cornu of the 


showing 
lateral 


as in Figures 
anterio;r 


ventricles 
visible in 15 cases, four of which were 
moncular and ipsilateral. Vertical divergence 
occurred in seven cases. 

4. Saccadic movements of the eye occurred 


a few minutes after the operation in both 


eves, alternating in five cases and horizontal 


nystagmus, more marked contralaterally, in 
four cases. There was blepharospasm for 
two to five hours after the operation in five 
CASS, 

All cases of prefrontal gyrectomy showed 
anisocoria with mydriasis of the pupil which 
was homolateral in five cases and contra 
lateral in four. 

Conjugated deviation of the eyes was es 
tablished in seven cases, three ipsilateral and 
four contralateral and upward, There was 
five 


horizontal divergence of the eves in 


cases, vertical divergence in one case, and 
blepharospasm in two. 

In lesions of the frontal portion of the 
brain in which ophthalmoneurologic symp 
toms are recorded, no analysis can be com 
plete without consideration of operative 
lesions in certain areas of the frontal lobe. 
Experimental studies offer an opportunity 
for more exact topographic and anatomic ob 


servations. In clinical studies exact observa 


tions may be made in cases with open opera 
tive fields (osteoplastic craniotomy , and 
not in those with closed and invisible opera- 
tive fields, as in prefrontal leukotomy. In 
orbital leukotomy, the leukotome 


through orbital areas 11 to 13, and further 


passes 


toward the front through areas 9 and 8; it 
may also pass through area 24, involving the 
ventral rim of this area. A similar but not 
identical lesion has been produced by trans 
frontal leukotomy, In gyrectomy, decortica 
tion of areas 8 and 9 has been carried out, 
as well as partial decortication of the rostral 
portion of area 10. 

Observations in operative lesions of the 
prefrontal areas of the brain made it possible 
to establish the following: 

1. Changes in the pupils appeared in all 
operated cases. Anisocoria with an ipsilater- 
ally wider pupil was visible in 60 cases, al 
most 8O percent. 

2. Homolateral deviated conjugation of the 
eves was established in 48 cases, while it was 
contralateral to the 
10 cases it did not appear at all. ¢ ‘onsequently 


lesion in 20 cases. In 
deviated conjugation of the eves was estab 


lished in 87 percent of the cases, with a much 


Pneumoencephalogram (antero 
aged 34 (1954), 
showing slight enlargement of the lateral ventricles 
The patient had glaucoma simplex, O.1 


Fig. 7 (Cavka) 


posterior) im Case vears 


R88 
Fie. 6 (Cavka) 
gram of same case 
enlargement of t 
— 


LESIONS OF THE 


larger number with deviation of the eyes 
homolateral to the operative lesion. 

3. Horizontal divergence was visible in 
34 cases, 43 percent; while convergence was 
recorded in 13 operated Cases 

rom the symptoms mentioned one may 


conclude that the main ophthalmoneurologic 


symptoms produced by operative lesions of 


the prefrontal area are anisocoria of the 


pupils, conjugated deviation of the eves, and 


horizontal divergence of the eves. On the 


other hand convergence of the eves, vertical 


divergence and saccadic movements, as well 


as nystagmus, may be less frequent symp 


toms 
In comparing these findings in 78 patients 
who underwent operations in the prefrontal 


portion of the brain with the clinical and 


experimental observations of Fulton, Hess, 


\kert, Penfield, Ward, Mettler, and others, 
the convergent and divergent horizontal posi 
tions of the eve, vertical divergent move 
ments after Hartwig-Magendi, horizontal 
saccadic movements, and horizontal monocu 
lar and binocular nystagmus may be con 
sidered as additional observations. 


Apart from the anisocoria which, in some 
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Fig. 9 (Cavka) 


(1953), witl 


] 
Liaucon 


(right lateral 


position 
pattern in the trontal | 


cases, lasted more than a month and, in othe 
Cases, appeare d seven to 14 days after opera 
tion, all the other symptoms were of short 
duration—three to five hours after operation. 
As has already been mentioned, the tem 
porary character of these symptoms was re 
corded by Hess who explained them by the 
electric stimulation of the frontal cortex. He 
maintained that they were unstable and tem 
porary and that their significance lay in the 
analysis of the cortical functions of the con 
comitant regulatory mechanism and not as 
subcortical hypothalamic centers which show 
much more stable symptoms after electric 


stimulation. 


Il. CHANGES IN INTRAOCULAR PRESSURI 


During the present studies on the ophthal 
moneurologic symptoms in patients on whom 
leukotomy had been performed, changes in 
intraocular pressure and in general blood 
pressure were noted, 

It must be emphasized that none of the 
eyes of the operated psychopaths showed in- 
creased intraocular pressure prior to. the 
operation. For several days (five to six) the 
pressure was checked carefully and was 
found to be normal in all these patients. My 
intention was to establish whether or not, 
after the operation, there were any changes 
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Case |. N.. aged 52 vears 
simplex, Ol showing 
) an enlarged subarachnoid 
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(Cavka) Case F }., aged 32 
pseudoglaucoma, O.U., showing 
enlargement of the lat- 


Fig. 10 years 


(1956), with 


(anteroposterior position) 


eral ventricles 


in intraocular pressure, so tonometry and 
blood pressure measurements were continued 
for some time after the operation. It was 
observed in a number of patients that both 
the intraocular and blood pressure rose and 
fell during the period following the brain 
operation. This was especially evident during 
the first days or weeks after the operation. 

In the first group of 10 patients who had 
leukotomy during 1952, it was observed that, 
during the postoperative period, there were 
slight changes in intraocular pressure ; how- 
ever, these changes were within the normal 
limits (Arch. Ophtal., 1953, p. 465). These 
measurements were not, however, carried out 
systematically and completely ; therefore, the 
data obtained were not exact. For this rea- 
son, systematic examinations were made of 
the intraocular and blood pressure and, in 
certain cases, of the central retinal artery 
pressure as well. 

In all, 10 cases were studied. In eight of 
these prefrontal leukotomy was performed 
and in two cases (Cases 2 and 7) it was 
combined with transorbital leukotomy. In 
another six cases prefrontal topectomy was 
done on the right side only. The postopera- 
tive measurements of intraocular and blood 


pressure were carried out over a period of 


three months. The results are tabulated in 
Table 1. 

In the first 10 cases in which prefrontal 
leukotomy was performed, the results were: 

1. In five cases there was a rise in intra 
ocular pressure of 4.0 to 8.0 mm. Hg; in 
the 10th case, there was an almost pathologic 
rise in intraocular pressure amounting to 
30 mm. Hg in the right eve, and 27 mm. Hg 
in the left eve. 

2. In four cases there was a decrease of 
from 3.0 to 7.0 mm. Hg in intraocular pres 
sure. In one case the changes were negligible 
(Case 4). 

3. In six cases in which topectomy had 
been performed on the right prefrontai brain, 
there was a rise in intraocular pressure in 
three cases, and a fall in The fall 
varied between 4.0 and 8.0 mm. Hg, and the 


three. 


rise from 4.0 to 12 mm. In Case 14 the intra 
ocular pressure was at times 30 mm. Hg in 
the right eve and 34 mm. Hg in the left. 

4. Measurement of the blood pressure in 
connection with the intraocular pressure 
sometimes gave doubts that the fall might be 
synchronized as shown by the cases in which 
both pressures were measured (3, 5, 9, 12, 
13, 14, and 16). However, from the results 
obtained in Cases 8, 10, and 11, one might 
suppose there was a synchronized rise in both 
pressures. Pressure measurements of the 
central retinal artery in two cases of pre 
frontal leukotomy and in three cases of 
topectomy showed a synchronous fall and 


Fig. 11 (Cavka). The brain of a cat (B.o.) 
Bulbus olfactorius. (O) Orbital areas of the brain. 
(C) Cerebellum 
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rABLE 1 


RELATION BETWEEN INTRAOCULAR PRESSURE 


rise in blood and intraocular pressure. 

5. Follow-up measurements of both blood 
and intraocular pressure in these operated 
cases, carried out within six months to two 
recorded unstableness of either 


vears, no 


pressure. Both blood and intraocular pressure 


readings were identical to those taken before 


operation, 


AND BLOOD PRESSURE AFTER BRAIN OPERATIONS 


Blood Pres 
He 


mm 


160 120 


In addition to tests on patients who had 
had 


were made on patients suffering from pri 


(gLAUCOMA PATIENTS 


frontal brain surgery, further studies 
mary glaucoma. Besides routine clinical and 
laboratory tests, examinations were made of 
the 


system, and the cerebrospinal fluid, and 


postencephalitic conditions, endocrine 
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Intraocular Pressure 
Case Date ot Date o 
No Operation | Measuring Before After Remarks 
RI Lt L.A Before \fter 
12,24 0 100) 80 Lobotomy prefrontal 
1 12/24 $3 12 25 21 7 100 76 Leukotomy 
410 54 20 22 100,75 
113 0 140 100 Labotomy prefrontal 
2 1 13 54 114 0 7 115 80 Leukotomy transorbital 
$10 21 110 80 
10 15 160 100 Labotomy prefrontal 
3 10 15 53 10 16 _ 18 117 100 60, Synchronous 
1 10 54 18 18 100 60 
216 1 4 130 80 Lobotomy prefrontal 
2 16 53 110 70 Synchronous 
4.25 19 18 110 70 
1 12 2 4 100 60 Lobotomy prefrontal 
5 1 12 53 113 18 17 00 65 
$12 18 18 oO 65 
12/23 1 P2 120 80 Lobotomy prefrontal 
6 12 23,53 12 24 23 S| 108 80 
310 54 17 16 100 65 
» 16 23 1 130 90 Labotomy prefr tal 
7 2 16 54 » 18 22 22 120 80 Leukotomy transorbital 
$24 18 17 120 70 
16 54 18 140 90 Lobotomy prefrontal 
16 54 1 23 3 120 80 
5 20 5 140 90 
112 0 115 80 Lobotomy prefrontal 
9 1,12 54 1 13 1) 120 90 Synchror 
$10 16, Is) 
Ra 4 4 115 70 Labotomy pretrontal 
10 8 13 54 8 14 7 T TO? Synchr 
9 25 19 105 60 
2 16 18 1 115 90 Topectomy prefrontal 
11 16 54 2/2 x 121 81 
4°95 3 3 120 80 
12 12 19 19 120 80 Topectomy prefrontal 
12 12 12 53 12 20 1s) 18 100 70, Synchronous 
6 10 54 18 1s 100 68 
2/22 145 100 Topectomy prefrontal 
13 2,22 55 24 18 | 105 70, Synchronou 
10.5 1s 18 100 65 
2/22 165 110 Topectomy prefrontal 
14 1122 55 » 24 +4 165 115 Synchr 
315 56 125 80, 
12 23 25 110 70 lopectomy prefrontal 
15 11 23 55 12 25 110 70 
5 20 56 18 18 98 70 
1 16 23 Topectomy prefrontal 
16 16 1/17 32 101 70 Synchror 
10 i 21) 95 65, 
1 | Synchronous rise or fall of intraocular and b vod pressure 


Corticosteroids 
ber Basal toms ot 
ot Encepha 
I 


oe Metabolism litis 


\ge Disease 


trom 22 to 
58 years congestive B.M. from 
4 ‘ 


trom 24 Glaucoma 12 CS. 17, +3 +5 
to 59 y -implex B.M. trom 


from 4 to Hydroph 8 C.S. +1 
28 y thalmus B.M. from 


20 and 21 Sturge 
Weber B.M. +2% 
syndrome 3°; 


Martan’s 1 M.S. +2% 
syndrome 


Glaucoma 1 B.M. +4°% 
without 
hyperten 


pneumoencephalography and audiography 
were done. These tests were made in cases of 


primary glaucoma which differed clinically, 


in cases of hydrophthalmos, in Sturge 


Weber and Marfan’s syndrome with glau 
coma, and in one case of glaucoma without 


intraocular hypertension (Table 2). 


Certain findings in Table 2 were positive 


and it is, therefore, necessary to emphasize 


the pneumoencephalographic findings, It was 


established in 24 cases of glaucoma that the 


subarachnoid pattern was pathologically en 


larged in the frontoparietal area of the brain. 


This would seem to indicate atrophy of the 


frontal or parietal cerebral cortex, Disten 


tion of the lateral ventricles indicated hydro- 


cephalus in these cases of glaucoma, a finding 


which might be explained by a more or less 


developed atrophy of the brain substance. 


Possible atrophy in the region of the dien 


cephalon or mesencephalon could explain 


distention of the basal cisterns. 


Only 15 cases were examined for post 


encephalitic conditions, and in eight of these 


the findings were positive, showing symp 


toms of a former masked encephalitis. The 
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TABLE 2 


STUDIES ON PATIENTS SUFFERING FROM GLAUCOMA AND POSTENCEPHALITIS CONDITIONS 


’ — Audio Dil Dilatation ot 
. gram atation o Chiasmal and 
Fluid Subarachnoid Interpeduncular 
Pattern Cisterns 


Pandy + H1« Frontal +3 « Chiasmal +1 
1 


Pandy + Frontoparietal Interpeduncular +2 
in 1 to 


Pneun« 


vencephalography 


Pandy + +4 Frontal +4 « Chiasmal +2 « +4 
in 6 « Frontoparietal Interpeduncular 


Pandy + +5 « Frontal +6 « Chiasmal +6 « +O « 
in Frontoparietal 
+ 


Interpeduncular 


occipital t 


Pandy + Frontal +1 « Chiasmal 


Pandy + Frontal +1 « + 


symptoms included radial deviation of the 
hand from the medial line, pronation of the 
hands when hanging, the superciliary ab 
ductory symptoms, and narrowing of the 
rima palpebrarum. 

In 10 young patients in whom there was 
no presbyacusia, the audiogram was positive, 
revealing pathologic lesions of the acoustic 
nerve. Tests of the basal metabolism in order 
to ascertain the existence of glaucoma thy 
roidea and tests of the function of the hypo- 
physis revealed nothing which might be taken 
as an indication of endocrine dysfunction in 
glaucoma patients. However, positive Nonne 
Appelt and Pandy reactions were observed 
in 25 patients suffering from glaucoma. This 
might well be explained by pathologic residua 
in the cerebrospinal fluid after encephalitis. 

These changes in the brain cannot be dis 
missed as accidental; on the contrary, they 
speak in favor of some pathologic substrate 


connected with glaucoma. 


IV. ANIMAL EXPERIMENTS 


In those test animals in which the inter 
vention was made in the frontorbital portion 


N 
Dilata 
tion ot 
Ventri 
cles 
6 t +9 
; 
to +4 N.A. 4 
N.A. 4 
Total B.M. +R P. 18 424 « « 
CS. +6 N.A. 7 


LESIONS OF 


of the brain, the major investigation con 
cerned the change in intraocular pressure 
connected with the operative brain lesions 
Before the animals were operated upon intra 
ocular pressure was checked twice a day for 
three consecutive days in order to obtain a 
clear picture of the average values of the 
the before 


intraocular animals 


pressure in 
operation, Since we did not have the neces 
sary equipment, it was not possible to take 


the bk pressure. 


(OPERATING TECHNIQUI 


In cats, ether anesthesia was used ; in dogs 
2.5 to 5.0-percent Chemital. Cats were sensi 
tive to anesthesia with Pentothal or Chemital 
and two cats died during anesthesia with 
The tolerated ether 
anesthesia well, as dogs did Chemital. The 


duration of anesthesia was made to last only 


these substances. cats 


which was 
performed on all the animals. We consider 
this method the most suitable for experi 


the 


during osteoplastic craniotomy 


mental study of operative lesions on 
brain, since the operative field thus obtained 
is wide and gives a good view; further anes 
thesia is almost nonexistent once craniotomy 
has been performed. Consequently it was 
possible lo Carry out electrodiathermic le 
sions on the orbital brain of these animals 
while they were completely conscious, The 


reactions on the intraocular pressure were 


osteoplastic 


e lett side 


Fig. 12 (Cavka). Cat 1 
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cramotomys 
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closely observed, as were 


symptoms. By applying this method it was 
possible to eliminate almost completely any 
anesthesia accidents. 

The brain lesions were made with a dia 
thermic needle (gauge 0.5 mm.) and with a 
current of 20 ma. This procedure constituted 
the 


research which 


inflicted 


only one part of 


electrodiathermic lesions were on 
the orbitofrontal portions of the brain and 
was used in performing cramoplastic opera 


tions in the following animals: 


I. PERIMENTAL ANIMALS 
Case 1. Cat, black and white, weight 2.7 ke. In 

traocular pressure, checked twice a day f three 

davs, was found to be 201 Hle in the right eve 
118 


Septen ber 29, 1956, an osteopl: Sti cTal 1wtomy 
was performed or the left side of the head \fter 
the bone |} id heer 1 ep! ner ed ind 
the dura opened, the internal table of the frontal 
bone had to be removed in order to give access to 


view 


rhe electrodiathermic decortication of the left 
orbitofrontal portion of the brain was « i nut 
in an elliptical form measuring 7.0 101 Ir 
the course of the electrodiather cauterizatior 
it was possible to observe misocoria of the pupils 
with a contralaterally wider pupil (4.0 by 2.0 mm.) 
After decorticatior horizontal divergence of the 
eves was observed, lasting four days after opera 
tion. Amsocoria was visible for one and a half 


months after the operation, the contralateral pupil 


being wider. During operation the electrodiathermic 
lesions of the 


caused visible contralateral 


the head, 


brain 


clonic movements of the anterior part 


3 
» 
Fig. 13 (Cavka). Dog after ost oplasti¢ 
ramotomy on the left side 
the orbitofrontal portion of the brain and to obtain 
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Fig. 14 (Cavka) 


of the body, and the anterior extremities 

Immediately after operation, the intraocular 
pressure was: R.E., 30 mm. Hg, L.E., 37 mm. Heg. 
Eight hours later, it was: R.E., 18.0 mm. Hg, L.E., 
13 mm. Hg. At 17 hours: R.E., 18 mm. Hg, L.E., 
10 mm. He 

During the following seven days, the intraocular 
pressure varied from: R.E., 20 to 23 mm. Hg; 
L.E., 11.5 to 16 mm. He 

Diurnal variations in the intraocular pressure 
followed this pattern: At 8:00 a.m. on October 
10th, R.E., 47 mm. He, L.E., 40 mm. He; at 5:00 
pM., R.E., 30 mm. Hg, L.E., 26.5 mm. He. At the 
same hours on October 20th, R.E.. 24 mm. He, 
LE., 20 mm. Hg; R.E., 32 mm. Hg, L.E., 16 mm. 
He. On November Ist, the readings were: R.1 
215 mm. Hg, L.E., 18 mm. He; R.E.. 23 mm 
Hg, L.E., 16 mm. Hg. On November 16th: RE., 
26.5 mm. Hg, L.E., 26.5 mm. He: R.E., 30 mm. 


He, L.E., 16mm. He 


Case 2. Cat, white and yellow, weight 3.1 kg. The 
intraocular pressure prior to operation on October 
27, 1956, was: R.E., 26.5 mm. Hg, L.E., 23 to 26.5 
mm. Hg. On October 28, 1956, a left osteoplastic 


cramotomy was performed with decortication by 
electrodiathermy Anesthesia was with five-percent 
Chemital. Twelve hours after operation, intraocular 


pressure was: R.-E., 40 mm. Hg, L.E., 30 mm. He 
Fight hours later, it measured: R.E., 24 mm. Hg. 
L.E., 25.5 mm. Hg 

Diurnal variations durng the next two davs 


at 8:00 a.m., RE 


October 29th : 
at 5:00 p.M., R 


Hg, L.E., Hg; 
Hg, L.E., 35 mm. He 
After the operation it was possible to observe 


. 40 mm 
, 35 mm. 


showed: 
30 mm 


Diagram of the intraocular pressure in experimental Case 1 (« 


at) 


the eves to the right 1 amiso 


visible deviation of and 
coria with an ipsilaterally wider pupil. On October 
31, the animal died 

Case 3. Cat, black and white, weight 2.9 kg 
Prior to operation the intraocular pressure was 
R.E., 23 mm. Hg, L.E., 23 to 26.5 mm. Hg. On 


November 15, a craniotomy and decortication were 
performed under five-percent Chemital anesthesia 
After operation, the intraocular 
R.E., 35 mm. Hg, L.E., 35 mm 
later it 16 Hg, O.l 
ipsilateral mydriasis was present. At 8:00 A.M. the 
next day pressure readings were: O.U., 16 mm 
Hg, at 5:00 p.m., R.E., 13.5 mm. Hg, L.E., 16 mm 
Hg. On November 17th, the animal died 

Case 4. Cat, ginger, weight 3.2 ke. Intraocular 
pressure prior to operation was: R.E., 20 mm. Hg, 
L.E., 23 mm. Hg. An osteoplastic craniotomy with 
decortication under ether anesthesia was performed 
on November 6th 

\fter the operation 
lids on the right side became narrower 
contractions of the pupil with miosis and change 
to mydriasis several times in the of 10 
minutes. Finally the left pupil dilated (7.0 to 8.5 
mm.). The right eye deviated downward and then 
there was deviation of the eyes to the right (con 
tralateral to the Clonic twitching of the 
head, right lip, whiskers, anterior part of the body 
to the opposite side were visible when decortication 
was being carried out and, at that time, one could 
also see contralateral deviation of the eyes. Shortly 
after operation the intraocular pressure was: R.E., 
26.5 mm. Hg, L.E., 35 mm. Hg; six hours later: 
R.E., 23 mm. Hg, L.E., 26.5 mm. Hg. The next day 


pressure was 
He. Five hours 
Anisocoria with 
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E., 24 mm. Hg, He 
six weeks intracc pressure 


The re 


the readings 
mm. Hg; R 

During the next 
in both eyes showed normal values was slight 


oria all the time, the pupil on same side 


as the operation being wider 
Dog, 
intraocular 
October 


Case 35 Before 
O.U., 2 


craniot 


vellowish, 94 ke 
the 


operation 
Hg 


with 


Oth, osteop! 


mm 
decortication by athermy was 
After 
40 mn 


the & 


were 


omy 
operation, readings 
Hg, 
OO AM 
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Hg, L.E., 35 He; RJ 

35 mm. He. October 11th, R.1I 
23 mm. He. October 30th, R.E 
Hg. November 15th, 
mm. Hg; R.E., 40 
November 23rd, O.1 7 n 
26.5 mm. He, 


20 mm 


per formed 
were: 


Variations in and 5:00 


10th, RJ 


35 


readings 


sure 
mn 


21.5 mm 
Raking 2505 
He 

vember 30th, 
On December 15th, 
Hg 

During four weeks 
with the wider pupil being either right or left 

Case 6. Dog, white and gray, weight 8.5 ke 
Prior to operation on October 28, 1956, intraocular 
to 24 On Octol osteoplastic 


cramotomy 


thet tht anisocoria 


was to 26.5 m 


with 


ver 
decortication | tro-diathermy 
Twelve hour r operati 

hot operation in 
He. Diurnal 
ALM. arn were October 
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November 10th, the intraocular pressure varied in 
from 23 to 26.5 mm. Hg. Then the 
November Lith, : 

Hg; November 13th, R.E., 40 mm 

He: November 15th, 

He; November 30th, 

He 


operator 
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Fig. 15 (Cavka). Diagram of the intraocular pressure in experimental Case 4 (cat) 


Ing t 
da 
Hg 
201 
ber 
30 
BEFORE 
OPER 
A exp.cas 
(cat) 
40 
A 
--- / 
20 
40 


| 
896 V. CAVKA 
BEFORE AFTER OPERATION 
OPER. 
5 exp cas. 


Fig. 16 (Cavka). Diagram of the intraocular pressure in experimental Case 5 (dog) 


During the operation, when the brain substance 
was touched by the diathermic needle, there was al 


ways chronic twitching of the head on the opposite 


side 

Summarizing the observations on the in 
traocular pressure in animals during opera 
tion and after: 

1. In Case 1 (cat), immediately after the 
operation, there was a rise in intraocular 
pressure, especially in the left eye (ipsi 
laterally) to 10 mm. Hg. In the course of 


the 12 days after the operation pressure again 


rose in both eyes (40 to 47 mm. Hg). 
Further measurements for one and a half 


months after operation showed normal 
values. 


? 


2. In Cases 2 


2 and 3, the animals died so 
that the observations were of short duration. 
However, in Case 3, there was a visible rise 
in pressure after operation and the same 
fall 


which persisted in both eyes for 48 hours. 


afternoon a considerable in pressure 
In Case 4 there were few visible changes 
although the cat was checked for six weeks 
after the operation. 
3. In Case 5 there was a rise in intraocular 


pressure, especially in the left eve, which 


lasted for as long as 50 days after the opera 
tion, 

In C 
ocular pressure in the postoperative period 


ase 6, there was also a rise in intra 
which lasted one month after operation ; 25 
to 35 mm. Hg for the right eye and about 
20 to 47 for the left. 

Case 7, a dog, showed, immediately aftet 
operation, a fall in intraocular pressure and 
hypotonia which was especially pronounced 
two days after operation. The minimum 
intraocular pressure in the right eye was 
9.0 mm. Hg, and in the left eye, 7.0 mm. Hg. 
During the following three weeks, there was 
a rise in intraocular pressure in both eyes 
R.E.., 

The 


these animals took the form of anisocoria of 


to 35 mm. Hg; L.E., to 40 mm. Hg. 

ophthalmoneurologic symptoms in 
the pupils, deviated ec mjugation of the eves, 
lateral divergence of the eves, ptosis of the 
lids, and clonic twitching of the muscles of 
the face, anterior part of the body, and front 
extremities. 

In five cases there was anisocoria with an 
ipsilaterally wider pupil and, in one case, 


the pupil was wider on the opposite side. In 


(doa) 
\ 
40 / 
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one case there was alternating dilation of the 
pupils. Conjugated deviation existed in two 
cases on the opposite side, while there was 
head 


part of the body on the opposite side in four 


clonic twitching of the and anterior 
cases. There was ptosis in only one case and 
that on the same side. 

Regarding the observations of intraocular 
pressure in these animals, it is clearly estab 
lished from these findings that there were 
changes in intraocular pressure in animals 
after operative lesions of the brain. These 
changes were most probably connected with 
the lesions of the frontorbital portion of the 
brain. In five animals (Cases 1, 3, 5, 6 and 
7 a there were increases and decreases in the 
intraocular pressure. In Cases 2, 5, 6, and 7 


these changes were considerable. 
DISCUSSION 


Although the diencephalic center for regu 


lating intraocular pressure represents a 


unique subcortical station, we know that the 
neurovegetative centers 
the 


hypothalamic are 


with frontocortical 
through of the 


( Magitot, Thiel, Jaensch, Sallmann, Lowen 


connected centers 


relay stations thalamus 
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stein, Greaves, Schmerl, Steinberg, and oth 
ers). The present study was directed princi 
pally toward discovering relations and con 
nections between the hypothalamic and fron 
tocortical centers and toward establishing ob 
jective signs which would point to the exist 
ence of one central frontocortical center for 
the regulation of the intraocular pressure. 
Research on psychopaths on whom pre 
frontal leukotomy or lobectomy was per 
formed yielded certain positive results con 
cerning central frontal regulation, not only 
of the intraocular pressure but also of gen 
Although the 


tions and decreases of intraocular pressure 


eral arterial pressure eleva 
registered after operation on the brain wert 
not great, nevertheless, in certain cases, thes 
rose as much as 12 mm. Hg and fell as low 
as 8.0 mm. Hg. This variation was not estab 
lished in the patients before operation, 

In the preoperative stage the fluctuations in 
intraocular pressure in these patients varied 
between 2.0 and 4.0 mm. After operation, 
marked fluctuations in the intraocular pres 
sure continued for as long as two months 
After this period, in all cases, the intraocular 
to the level established 


pressure returned 
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Fig. 17 (Cavka). Diagram of the combined intraocular pressure 


in experimental Case 7 (dog) 
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before operation. A synchronism between the 
the 
pressure, and the central retinal artery pres 


intraocular pressure, general arterial 
sure could be established in about 50 percent 
of the operated cases. 

According to these findings concerning 
synchronization in the oscillations of intra 
ocular and blood pressures, there isa possi 
bility that there are associated paths between 
the center for intraocular pressures and that 
for blood pressure. It might be that these 
centers are close to each other in the pre 
frontal cortical and orbital areas. This as 
sociation between these two centers in the 
prefrontal and orbital areas has an analogy 
in the hypothalamus where von Sallmann and 
Lowenstein established the same association 
Yor intraocular pressure and blood pressure. 
According to these two authors, the changes 
in intraocular pressure coincided with 
blood 


thermic stimulation of the hypothalamus. 


changes in pressure electrodia- 

In addition to these studies on patients 
operated in the frontal portion of the brain, 
the clinical-laboratory analysis of patients 
suffering from glaucoma offered certain re 
sults. The pneumoencephalographic findings, 
in 23 patients suffering from glaucoma 
among the 30 cases examined, showed patho 
logic changes of the subarachnoid pattern in 
the frontal and frontoparietal portion of the 
brain. In 17 patients with glaucoma, the 
ventricular system was distended and there 
was internal hydrocephalus to a varying de- 
gree. These pneumoencephalographic find 
ings indicated a cortical atrophy, expressed 
in the frontal and frontoparietal portion of 
the brain. In 15 patients suffering from 
glaucoma, there was distention of the basal 
cisterns, and this, too, may indicate atrophy 
of the brain appearing in the area of the 
diencephalon. 

In one case of glaucoma without hyper 
tension in either eye (pseudoglaucoma), 
there were pneumoencephalographic changes 
showing a distention of the subarachnoid pat- 


tern in the frontal portion of the brain, as 
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well as visible distention of the ventricular 
system, In 1946 Sjggren made similar obser- 
vations in four cases of pseudoglaucoma. In 
his cases pneumoencephalography revealed 
distention of the lateral ventricles. This au 
thor stated that this was caused by cerebral 
atrophy linked with a lacunary atrophy of 
the nerve in pseudoglaucoma. According to 
these findings it appears that the cerebral 
atrophic changes in cases of pseudoglaucoma 
are similar to the brain changes in cases of 
the 
whether the atrophic changes in the brain 


glaucoma. Therefore question arises 
are due to a previous encephalitic process or 
whether they are essential in character, Ac- 
cording to the present findings, it would seem 
that a previous inflammatory process origin 
ated these changes. The positive albumin 

globulin reactions (Pandy) in 18 cases of 
glaucoma and Nonne-Appelt in seven others 
seem to substantiate this theory. Further 
symptoms of a residual masked encephalitis 
were established in eight cases of glaucoma 
(Vujic) out of only 50 percent studied with 
this condition in mind, These findings seem 
to justify the assumption that, in a number 
of cases of glaucoma, an inflammatory etiol 

ogy must be taken into consideration when 
there is an associated atrophy of the brain 
substance. However, other inflammatory fac 

tors or chronic intoxications may also be 
the cause of atrophic areas in certain parts 
of the brain. Undoubtedly any major arterio 

sclerosis of the brain vessels has an impor 

tant role in brain atrophy in glaucoma, es 

pecially if it occurs in those areas where the 
centers for regulating intraocular pressure 
are located. 

The experimental findings in the test ani 
mals in which lesions were inflicted on the 
frontorbital portions of the brain indicate 
the existence of a frontorbital center for 
intraocular pressure. 

In reviewing all the findings and results 
of the research in psychopaths, the findings 
in cases of glaucoma, and the results ob 
tained in test animals, the opinion may be 


i 
i 


emphasized that, in the prefrontal and orbital 
areas of the brain, there are regulator) 
centers for intraocular pressure and_ that 
there are also associated paths for intraocular 
pressure and blood pressure. This clearly 
shows the importance of the frontorbital 
cerebral centers in association with the hypo 
thalamic centers for the regulation of intra 
ocular pressure and probably in the etiology 
of primary glaucoma. Accordingly, the hypo 
thesis that glaucoma is the consequence of a 
pathologic alteration of the neurovegetative 
centers which develops in varying de 
grees in different areas may be advanced. 
Due to the formation of such pathologic foci 
in the central neurovegetative centers, the 
central regulation for intraocular pressure 
and for blood pressure appears to lose its 
normal equilibrium. As a consequence the 
central tonus of the elevators may exceed the 
tonus of the depressors or conversely. Since 
this central dysfunction is reflected in the 
neurovascular-secretory elements of the eye, 


pathologic increases in intraocular pressure 


may be created, 


Bailey, S.: J. Neurophysiol., 1940, p. 276 
Becher: Klin Monatsbl. t. Augenh., 125:23. 1955 
Cavka, \ Arch. f. Ophth., 141:465, 1953 
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SUMMARY 


Anisocoria, conjugate deviation, abnormal 
binocular convergence and divergence, sac 
cadic movements, horizontal nystagmus, and 
blepharospasm were added by the present 
study to previously reported neuro-ophthal 
mologic symptoms in psychopathic patients 
undergoing operation on the frontal portion 
of the brain. 

Intraocular pressure in the postoperative 
stage showed, in certain cases, that both in 
creases and decreases were synchronous with 
the behavior of the blood pressure and the 
central retinal artery pressure. 

After decortication in dogs and cats, there 
was considerable oscillation in the intraocular 
pressure; sometimes there was a_ definite 
intraocular hypotonia. 

Clinical and experimental research studies 
seem to indicate that cortical centers for the 
control of intraocular pressure are situated 
in the prefrontal and orbital areas of the 
brain where there probably are associated 
paths for controlling both intraocular and 
bloc pressures. 


University of Belgrade 


Bull. et mem. Soc. franc. ophtal., 1954, p. 201 


Ophthalmologica, 15:128, 1954 

Ber. deutscl ophth Gesellscl 

Arch. f. Ophth., 145, 507, 1956 
Clark, L.: The Hypothalamus 
Cloake, P.: Brain, 75:273, 1952 
Duke-Elder, W.S.: Am. J. Ophth., 35:1, 1952 
Fiamberti: Rassegna neuropsychiat., 1937, p. 26 
Frey: Monograph, Art. Inst. O. Fussli, Zurich, 

Fusshi, Zurich, 1937 


Heidelberg 


1955, p. 112 


Edinburgh, Oliver & Bovd, 1938 


1941; Vergl. anat. Unters, Monograph. Art. Inst. O 


Fulton, J.: Fundus Localization in the Frontal Lobes and Cerebellum. Oxford, Clarendon Press, 1949 


Fulton, J., and Pribram: Brain, 77:34, 1954 


(;loster, |., and Greaves, D. P.: Proc. Roval Soc. Med., 49:675, 1956 


Goody, W., and Reinhold: Brain, 77:345, 1954 


Hess, W. R., Akert, K., and McDonald, D. A.: Brain, 75:109, 1952 
: Helvet. physiol. et pharmacol. acta., 9:101, 1952 
Livingstone: Research Publ. A. Nerv. & Ment. Dis., 27:421, 1948 


Mawas: Schweiz. med. Wehnschr., 1949, p. 883 


Magitot: Ann. ocul., 187:1, 1954 


MecCullock: Research Publ. A. Nerv. & Ment. Dis., 


Mettler: J. Comp. Neurol., 61:509, 1935 
Mever, M.: Brain, 72:265, 1949 


27:95, 1948 


&99 
r 


900 V. CAVKA 


Pentic ld \W The Frontal Lobes Baltimore, \\ illiams & \W ilkins, 1948 
Penfield, W., and Rassmussen: The Cerebral Cortex of Man. New York, Macmillan, 1950. 
Powell: Brain, 75:57, 1952 


Sachs, E., Brendler, S. F., and Fulton, J.: Brain, 72 227, 1949 
von Sallmann, L., and Lowenstein, O.: Am. J. ( phth., 32:1 (May, Pt. IT), 1951 
Sherrington Che Integrative Action of the Nervous System. London, Cambridge, 1947 


Sjogren, H.: Acta Ophth., 24:239, 1946 
Thiel, H.: Klin. Monatsbl. f. Augenh., 125:513, 1954 
Vujié: Monograph, Enceph. larvata, Beograd, 1948 


MINIATUR! 


Phere is no one present who has not been pained over and over again 
by having to treat cases of glaucoma which were brought to him too late 
In Spite of all that has been done by specialists, and in spite of the fame 
which iridectomy cures have obtained, it is still the fact that a large pro 
portion of cases of acute glaucoma are unrecognized during the first fort 
night by those under whose observation the patients come. Practitioners 
of the most scrupulous care, of wide general information, and the most 
conscientious regard for their patient's good, are yet very commonly mis 
led by the acute congestion and severe constitutional symptoms which 
often attend the eat ly stages of this disease. 

It was my fortune, some years ago, to operate upon three cases of this 
kind in one week, in all of which the proper time for interference had 
been allowed to pass by, on account of the patients’ severe general illness, 

In one instance I became acquainted with the facts of a case in which 
a benevolent country surgeon, aided by two or three friends, was himself 
maintaiming a lady who had lost her sight, and consequently her occupa 
tion, from double acute glauce ma. He had himself atte nded her from the 
beginning, and when 1 gently hinted at the possibility—to me, a practical 
certainty—that iridectomy at the proper time would have saved the lady's 
sight for the rest of her life, he promptly replied “that the eyes were so 
much inflamed in the first instance, and the patient so ill, that he was 
quite sure T should never have thought of operating.” T said no more, for 
it would have been cruel to tell him that these were the very symptoms 
which denoted the necessity for an operation. 

Jonathan Hutchinson, “Introductory Address at the 
Opening Meeting of the Session 1883-4,” 
Tr. Ophth. See. U. Kingdom, 4:10-11, 1884. 
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FILARIA LOA 


REPORT ASI 
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infic City eu ersey 


A 


Loa loa is classified as a filaria or thread 
worm and is widely distributed throughout 
tropical West Africa 


an intermediate host, the mangrove fly, 


Chis parasite requires 
for 
a complete life cycle and the localization of 
the fly to West Africa kee ps the disease in 
( Manson-Bahr' ). 
The adult parasite pursues an erratic course 
pre 


digenous to this section 


in the subcutaneous tissue and has a 
dilection for the eyelids and subconjunc 
tival space.2 Although ophthalmologists in 
this country are rarely called upon to remove 


filaria from the eye, it is possible that in 


formation about the characteristics of the 
parasite might prove helpful. 
CASE REPORT 

History. A missionary nurse was seen in the 
ottice because she had a “worm in the left eve.” She 
had recently come from a region in West Africa 
where Loa loa was prevalent. She was referred by 
i missionary physician who was quite sure that the 
worm was Loa loa. On two previous occasions sli 
had reported to hospitals in this « trv about he 
eve but she states “no one paid any attention to 
MK nor believed me.” 

rhe patient made the following st ent “I 
was first bitten by the mangrove fly in the spring 
or summer of 1948 while living in the northeastern 

ian Congo, 45 miles from the government post 
ot wo on the l ele River I did not see the fly 
it that time but the sting was severe and quite 
TV prc il being on the lower lee back of the knec 
The area was red, swollen, irritated, and about 
the size of a half dollar. “During the next two 
vears | was bitten twice more. The first svmptoms 
were swelling and pain of the right hand whicl 
occurred at class where considerable writing was 
required in 1951 Calabar swellings have been 
noticed from time to time since this date ‘hey 
follow no set pattern but may irise following 


* From the Department ot Opl thalmo vv, Tem 
ple University Medical School, Philadelphia, Penn 
Read before the Section on Ophthal 
College of Physicians Philadelphia, 


sylvania 


mology, of 


December 19, 1957 
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unusual activity. They are often quite painful and 

the skin area is itchy. | ve often noticed the 

progress of migration by swellings. It would be im 

the hand one la im the lower arm late ind still 
move to the upper arm. Sometimes [| am not 

ware of the migrations. When crossing tl 

the head it is quite painful and feels like 

i bump. There is not much swelling whe 

is in the eve regior ut it e easil leit 

the eveball. The worm ofte rosses D h 

icross the eve ight. Whe | a | k the 

the worm increases it ivit Since 1948 

loa had crossed the eve only five times that I can 

remember.’ 

The patient st ted that she IM é iware of 
irritation and movement in the temporal aspect « 
her left eve short! tter she retired nm the night 

f Tune & 1957. She felt the wor ross the sur 

the ight 
d beneath 
tient was 


aral ot he I eve. The wort was movin 
ly, appeared yellowish white beneath the con 


slow 
junctiva, but could not be rately measured 
due to its serpentine coils 

Prior to making a small incision in the con 
junctiva adjacent to wo two drops of tetra 
caine were instilled llow1 this top applica 
tion, no movement cou d he seer in the worn ap 
parently had moved. Twenty minutes later an ur 
dulatineg movement could be easil etected sub 
utaneously at the lateral canthus. Following an 
ittempt to imemse the skit without anestheti the 
worm again suddenly moved. Tet nutes later it 
was discovered subcutaneously in the lower lid 
20 mm. from the last positio 

An infiltration block with procaine (two pet 
cent) was performed over a large area surrounding 
the worm. A skin incision adjacent to the worn 
gain provoked his disappearance. By patiently wait- 
ing at the incision the wor suddenly appeared 
waving its anterior segment in the air and was 
promptly secured and extracted with fine smoot] 
forceps. The worm measured 21 mm. in length. The 
skin incision was closed with 6-0 black silk. The 
patient experienced no further worm movements 
ind returned to her missionary post two months 
later 


DISCUSSION 


The parasite, the Loa loa, has been known 
for over 300 years and is reported to be 
widely distributed over West Africa but has 
not been found endemic beyond this region. 


hyperet the per te? poral 
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(Harley) 
moved left lower 
shrunken from fixation in 70-percent alcohol 


male, re- 


Adult 


evelid. The 


Filaria loa, 


specimen has 


Fig. 1 
from 


Pigafetta, in 1598, on his journey up the 
Congo River is said to have been the first 


to observe and record pictorially the Filaria 


adult Filaria 
The specimen 
surrounded by 


Fig. 2 (Harley). Cross-section ot 
near the 
central intestinal 
(« 200.) 


anterior end 
tract 


loa, male, 
shows the 
muscular bands 
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loa. Mongin, in 1770, removed a worm from 
the eve of a Negress in Haiti. The specific 
host, the 


lecalization of its intermediate 


mangrove fly (Chrysops dimidiata or C. 
silacea), to this area indicates why this 
filaria is rarely seen beyond West Africa, 
unless transported. Manson® first suggested 
that the Chrysops, a diurnal, blood-sucking 
fly, was the intermediary host. Leipert traced 
the development of the microfilaria in the 
salivary gland of the fly. After the mangrove 
fly has bitten man, the parasite matures 
slowly in the human host and rarely makes 
a subcutaneous appearance before one year. 
The fly characteristically bites about the 


lower leg and ankle. 


THE PARASITI 

The parasite is represented in both sexes. 
The female is usually larger and longer 
ranging from 30 mm. to 70 mm. in length. 
The male worm measures 16 mm. to 34 mm. 
and resembles a 4-0 plain-gut suture. It is 
actively motile in the tissues and occasionally 
moves with alarming speed. In the male Loa 
loa the body is filled with a straight digestive 
filled with 


prominent in the female. Special anatomic 


tract, while the uterus ova is 
structures are present on the worms for re- 
production and elimination. Loa loa is known 
to travel rapidly in the tissues especially 
the subconjunctival space. Regular paths in 
the subcutaneous structures are said to have 
been recognized.” Microfilaria or the larval 
form of Filaria loa can be recognized in the 
blood smear of the host patient character- 
istically during the daytime. 


CLINICAL COURSE 


The first sign of a Loa loa infection is 
usually the occurrence of calabar swellings. 
It was originally believed that these painful 
swellings were due to the extrusion of micro 
hlaria from the female worm. It now seems 
evident that they are the local anaphylactoid 
reaction of the host to the loa antigen.’ They 
have been artificially produced by injecting 


| 
= 
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a similar type antigen from Dirofilaria im 
mitis into patients with loiasis."” The pres 
ence of the worm in the subcutaneous con 
follows the 
The 


unless 


appear 


nective tissues usually 
of 
little 
tivity is subconjunctival or in the lids, It 


calabar swellings 


ance parasites 


cause inconvenience their ac 
has been described as a combination of itch 
ing, pain, and irritation resulting from worm 
movement. 

The visits of the worms to the body sur 
face occur at irregular times but frequently 
are stimulated by heat, such as sitting in 
front of a fire. Although worm movements 
are understandably distracting, it 1s usually 
considered to be a harmless disorder, How 
ever, Brunetiere® has described a right hemi 
plegia in a Loa loa patient which he reasoned 
was due to filarial blocking of the sylvian 
artery. The patient recovered and the diag 


de 


the anterior 


nosis cannot be proved. Gabrielides® 


scribed a case of invasion of 
chamber by a Filaria loa. A sever cyclitis de 
veloped from invasion of the ciliary body 
and enucleation finally became necessary. 

In endemic areas of Loa loa, 10 percent 
of the patients coming to surgery for hernia 
have live worms in the regions exposed.” 
Adult filaria have been found in every part 
of the body including the heart and peri 
cardium. 

Loiasis undoubtedly lasts a long time, since 
the parasite is said to be capable of existing 
about 14 years and Manson-Dahr' records 
a case in which microfilaria persisted in the 
blood for 17 years. Dr. R. D. C. Johnstone® 
recorded in the Lancet his own Loa loa in 
fection and emphasized the severe psycho 
logic effects which develop from the constant 
creeping sensation of the worm beneath the 


skin of the face for hours or even days. 


DIAGNOSIS 


Cregar and Burchell’ state that for diag- 
g 


nosis an adult worm should be found to 


gether with a history of having resided in 
endemic West Africa, Calabar swellings or 
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a history of such swellings may be elicited. 
During the daylight hours microfilaria may 
be seen in the blood smear and a pronounced 
eosinophilia up to 50 percent has been re 
corded. The absence of microfilaria from the 
blood is no bar to the diagnosis, since they 
may be absent for a considerable period even 
in heavy infections. Eosinophilia ts almost 
a constant finding but after a long period in 
a cold climate the count tends to return to 
normal. 

Filaria loa is similar morphologically to 
Kilaria bancrofti but as a rule does not ob 
struct lymphatics as does the latter worm. 
Filaria bancrofti is indigenous in the Pacific 
Islands and is responsible for the condition 
of elephantiasis.* The guinea worm or F. 
medinensis usually prefers the lower extrem 
ities the attain 


lengths to two to three feet. It may be found 


where female worm may 
in the subconjunctival space and has been re 
ported to enter the eveball '! F, lacrimalis or 
Thelazia are the common “eyeworms” found 
in dogs, horses, and cattle in southeast Asia. 
They have frequently been reported from 
human eves and must be differentiated from 


Filaria loa.* 


TREATMENT 
The only effective treatment is surgical 


excision of the worm. Tartar emetic, Salvar 
san, and Fuadin have been given without 
A cure of one case was claimed for 


Stibo 


success.” 
sulpharsphenamine, Anthiomaline, 
phen, methylene-blue, and organic arsenicals 
have little effect when given in doses not 
toxic to the host. As a pre phylactic measure 
high boots and thick stockings should be 
worn to frustrate the fly which has a tend- 
ency to bite the lower legs.* 

Whenever the opportunity to remove the 
filaria is present, operation should be per- 
formed promptly because of the elusiveness 
of the worm. The worm should be grasped 
with small fixation forceps and several drops 
of a local anesthetic with adrenalin may be 
instilled. A 4-0 silk suture can be passed un- 


O04 


der the parasite and tied tightly. With the 
worm held firmly in the suture, the overly 
ing conjunctiva or skin is incised. The sway 
ing extremity of the worm is grasped and the 
the The 


parasite offers no resistance as it is removed 


filaria extracted as suture is cut. 


from the incised area. 


SUMMARY 
1 A 


subcutaneous region of the left lower evelid 


Filaria loa was extracted from the 
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of a missionary nurse from an endemic area 
in the Belgian Congo. 


2. Since this filaria is not commonly seen 


in this country it provided an opportunity 
for a brief review of loiasis. 


1616 Pacific Avenue 
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Dr. Edwin S. Gault, 
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ATOPY AND KERATOCONUS* 
Mites A. Gauin, M.D., 

AND 

Bercer, M.D. 

New Yorl 


ROBERT 


The keratoconus has 


pathogenesis of 


proved an enigma since the earliest descrip- 


tions of this condition, It is clear, however, 
that the observable defects, that is, the slit- 
lamp changes, are all initially confined to the 
corneal elements nonectodermal in origin. Al 
terations occur in the corneal components 
derived from the paraxial mesoderm. The 
ectodermal derivative of the cornea, the epi- 
thelium, is altered only secondarily. 

It would be logical, therefore, to search for 
a defect in mesenchymal development. or 


maintenance in these patients, if one were to 


*From the Department of Surgery (Ophthal 
mology), New York Hospital-Cornell Medical Cen- 
ter, and the Department of New 
York University-Bellevue Medical Center 


Dermatology, 


Filaria subconjunctivalis 
Textbook of Ophthalmology 
incet, 1: 250, 1947 


Manson's Tropical Diseases. London, Cassell, 1935, pp. 884-888 
Tropical Ophthalmology. London, Ox ford, 1920, pp. 161-170 


Arch. Ophth., 14:435, 1935 


St. Louis, C. V. Mosby, 1938, pp. 1666-1667 


consider keratoconus part of a systemic dis 


ease. This concept has been advanced par 
ticularly by Badtke,’ and considered by many 
others. Thomas? states: “Defective develop 
ment or weakness of the mesenchyme 
from pituitary dysfunction and degenerative 
changes in the elastic tissue are also be 
to be 


keratoconus.”’ 


the occurrence of 
the 


lieved factors in 


Politzer® advanced idea 
that perhaps inadequate proliferation of the 
mesoderm at an early embryologic stage 


leads to a weakened cornea which cannot 
withstand the normal intraocular pressure. 
However, no real mesodermal deficiency has 
been demonstrated in patients with kerato 
conus. 

Certainly, ectodermal diseases have their 
counterparts in ocular disease in all aspects, 
many involving the conjunctiva and cornea, 
and others the lens. One of the derma 
tologic conditions, atopic eczema, has been 
reported associated with four distinct ocular 
(1) (2) 


keratitis superficialis punctata,> (3) atopic 
| 


disorders. These are cataracts,* 
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TABLE 1 


\LLERGIC CONDITIONS PRESENT IN KERATOCONUS PATIENTS 


Patient Hayfever 


(Nummular eczema) 


(4) 
vy far the commonest of these is cataract, 


first reported by Rothmund in 1868.* 


keratoconjunctivitis,® and keratoconus.’ 


The etiology of the cataracts associated 
with atopic eczema has been the subject of 
considerable speculation, unfortunately with 
out satisfactory demonstration of allergic or 
other mechanisms. Carleton® has reviewed 
the dermatoses associated with cataract for 
mation and noted in addition to atopic derma 
titis, Rothmund’s syndrome ( poikiloderma 
vasculare atrophicans and cataract), Wer 
ner’s syndrome (scleroderma, various de 
velopmental defects, and cataract), and her 
own case of familial telangiectasia, myotonic 
dy strophy and cataract. 

Atopic eczema and keratoconus were first 
noted by Hilgartner,’ and subsequently re 
ported by Bereston and Baer,'® and Brun 
sting et al.4 It was thought, therefore, that 
a survey of our patients with keratoconus, 
with this association in mind, might prove 
informative. 

Although a 
keratoconus have been followed by the De 
The New 


York Hospital, relatively few have required 


number of patients with 


partment of Ophthalmology at 


hospitalization for surgery. During the past 
15 vears, there have been 14 patients ad 
mitted for corneal grafting necessitated by 
keratoconus. Of these 14, three had present 
or past histories of atopic eczema. In fact, 
the association of allergic phenomena was 
striking in the entire group. These phe 
nomena may be codified as in Table 1. The 


atopic triad of eczema, allergic rhinitis (hay- 


\ngioneuroti 
Edema 


Drug 
Sensitivity 


Asthma 


fever), and asthma was present, in toto, in 


two patients 
A summary of the case histories of these 


three patients follows 


CASE HISTORIES 


S.. a 22-year-old 


pediatric 
feet. Shortly 
ld 
child was wu 
eczema as an out patient In 1951 (ag 
he came to the eve l | 
visual 
he patient t 


subsequently 


ASE 2 

M. C., a 19-vear-old woman, was admitte: oO 
New York Hospital for the first time in September, 
1954. This patient had experienced infantile eczema 


four montis 


keratoconus 
At the 

been examined and 

the age of 15 years, she 

tion of vision and 

\ contact lens 


initially but the patient subsequently could not t 


Was 
d results 


ler 


was prescribed 


ate the lens. Strabismus surgery had been performed 


had develope: 


for exotropia, which onset 
of keratoconus, about 


hospitalization 


two 
Physical examination ; he ti f admission 
evidence of her cutaneous and re 


Examination of the patient’s eyes 


revealed ready 
spiratory atopy 
disclosed the 
Keratoplasty 
ally 


presence ot lateral keratoconus 


was subsequently performed bilater 


Case 3 


C. H., a 21-year-old white woman, was admitted 
to The New York Hospital in March, 1957. This 
patient was not clear on details but knew that her 
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EB. 
R. L. 
ID. 
Case 1 
three vears) 
i developed 
ervation tor 
16 years), 
i ree-veal 
s diagnosed, 
lenses. How 
eer, to be done 
cor encing at the ace Ci thma 
beginning at the age of four vears. Her brothet 
had asthn nd cousin had asthma, eczema, and 
ears, the patient's eves 
to be nort il However at 
oted progressive diminu 
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poor Vision could not be helped by glasse > She had 
eczema commencing as an intant; subsequently, she 


Her family suf 


had 


developed hay fever and asthma 


fered from “psoriasis,” and one grandfather 
“psoriasis” and cataracts 

Physical disclosed marked — skin 
changes of the type seen in prolonged and severe 
atopic Mild present on 
the right, and advanced keratoconus on the left, for 


which keratoplasty was performed 


exXamination 


eczema keratoconus was 
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SUMMARY 


Three cases of keratoconus, occurring in 
patients with atopic eczema, are presented, 
and a fourth is recorded via history. The 
high association of allergic phenomena in 
these patients is noted. 


525 East O&8th Street (21) 
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BILATERAL. 
CILIARY STAPHYLOMA 


FOLLOWING CATARACT EXTRACTION: 


A CASI 


REPORT 


EuGENE T. M.D., 
F. M. Green, M.D., AND 
J. S. Naunem, M.D. 


Garden City, New York 


Swan" pointed out that diseases of the 
sclera have received little attention in text 
books of ophthalmology. In the recent litera 
ture scleromalacia perforans seems to be the 
only entity that has received any amount 
of attention. Anderson and Margolis' have 
presented an excellent review of this subject. 
Articles and case reports on scleral staphy 
loma are relatively rare. 

Morgan® reported a case of ciliary staphy 
loma in a six-year-old boy following nee 
dling for congenital cataract. There was some 


increase in intraocular pressure postopera 


tively and, five years later, a ciliary staphy 


loma developed. This was repaired by plac- 
ing mattress sutures through the base of the 


Atopic keratoconjunctivitis. Tr 
Hilgartner, H. L., Hilgartner, H. L., Ir., and Gilbert, J 
1868 


Ueber einen eigenartigen Fall yon Keratokonus und blauen Skleren bei Geschwistern 


The Cornea. Springfield, II, Thomas, 1955 
Anat. 
and Blair, H. L 


Anz., 98 :390-394, 1951. 
Arch. Dermat. & Syph., 72:237 


1955 


241, 


Am. Ophth. Soc., 50:265-281, 1952 


T.: Am. J. Ophth., 20 :1032, 1937 


Arch. Dermat. & Syph., 46:358, 1942 


staphyloma, tying them, and excising it. This 
patient did well postoperatively except for an 
attack of acute glaucoma which responded 
to eserine. He was then placed on the drug 
prophylactically. 

Vail’ reported eight cases of scleral staph- 
yloma treated by scleral resection and dia 
thermy. In his last two cases he utilized Mor 
gan’s technique and concludes that this opera 
tion is easier to perform than the more 
tedious excision previously employed. His 
histologic studies confirmed Mattice’s* de 
scriptions of the evolution and pre gression of 
staphylomas, in which it is assumed that a 
weakened area in the sclera begins to yield 
to normal or increased intraocular pressure. 
Since the scleral fibers are relatively inelas 
tic, they break in successive layers. The 
scleral wall eventually becomes so thin that 
it yields to the force of the intraocular pres 
sure, producing an ectasia. 

Swan" resected a posttraumatic staphy- 
loma in an eight-year-old boy. Histologically, 
fibrosis was not observed but some fibers 
were greatly thinned and some were dis- 
rupted. Swan states that the morphologic 
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Fig. 1 


staphyloma, O.S 


( Buckley, Green, and Nauheim) 


Originally the staphyloma in the 


im the right eve. 


character of the fibers was changed without 
histologic evidence of a reparative process 
and feels that this type of phy sical reaction 
to injury is typical of collagenous tissues in 
areas which are relatively acellular and in 


avascular areas. 


CASE REPORT 


The following case is of interest not only 
because of the development of bilateral cili 
ary staphyloma following cataract extraction 
but because it was possible to repair the 
ectasia successfully. 

J. B. was a 65-year-old 
mitted to Meadowbrook Hospital on September 8, 
1956, with a chief complaint of pain in the left eve 


of two days’ This pain aggravated 
by moving the eye or looking at a bright light. 


Negress who was ad 


duration was 


In June, 1948, she had had an intracapsular 
round-pupil cataract extraction, left eye, and on 
March 17, 1950, a similar procedure was done on 


The procedure was conventional. Van 
two-percent 


the right eve 
Lint akinesia, retrobulbar injection of 
Novocaine, limbus-based flap, preplaced sutures of 
6-0 silk, and a keratome incision were employed 
The patient that sore eye about 
two weeks after the second operation Refraction 
on June 21, 1950, was: O.D. with a +10D. sph. 2 


claims she had a 


+1.75D. cyl ax. 180 O.S., —3.0D. sph. 2 
+13.5D. evl. ax. 30°; vision was: 20/40, O.D., and 
20/40, O.S. At that time she had a very marked 


staphyloma of the ciliary body of the left eve which 
had begun to develop several months postopera- 


tively. She also had an early staphyloma of the 


right eve.* 


William Y Sayad for his co- 


*We thank Dr 


operation in sending a summary of the case 


Appearan 
left 


ciliary 


the 


e of atter resection ot 


eye was more pronounced than the one that remains 


eves Six months 


admission were 


osteoarthritc 


Relevant physical findings on 
to the hands which 

changes and to the eves. The left eye hi 
round pupil, marked conjunctival injection, and a 
protrusion of the uvea at the superior limbus. The 
fundus appeared normal except for a high degree 
[ astigmatism. This eye had light perception with 
good light projection. The right had a 
marked herniation of the uvea at the superior lim 
bus. Corneal haze and vitreous opacities prevented 


limited showed 


ud a small 


ot 


eye less 


visualization of the fundus 

In view of the presence of light perception and 
normal light projection in the left it was de- 
cided to attempt excision of the area of herniation 
and resuture the limbal border, with a view to sub- 
sequent enucleation should this procedure fail 

On September 20, 1956, after Van Lint akinesia 
and retrobulbar anesthesia, a 3-0 black silk suture 
was placed in the superior rectus. Peritomy was 
performed and a conjunctival flap prepared. The area 


eye, 


of prolapse was excised with a Graefe knife from 


the corneal side. Sutures were inserted as the in 
cision was enlarged and the area of ciliary body 
was excised back through the sclera, with some 
loss of vitreous. Necrotic portions of the cornea 
were excised and the six previously inserted 6-0 
chromic corneoscleral sutures were tied. An air 


bubble was inserted and the conjunctival flap was 
pulled over the wound. Atropine was instilled and 
the eve was dressed 
Postoperatively the patient was placed on five 
mg. of prednisone four times daily for two weeks 
and 300,000 units of penicillin, O.D., for four days 
From October 3rd to October 6th 
2.5-percent cortone ointment in the conjunctival sac 
every three hours. The course 
uneventful. By September 28th (eight days post- 
operatively) she was able to count fingers at six 


she received 


postoperative was 


inches. When last examined on June 17, 1957, her 
prescription was: O.D., plano on a +11.0D. cyl 
ax. 70 O.S., +6.0D. sph. > +5.0D. cyl. ax. 


150°; with a +3.5D add, O.U.; vision was: O.D., 
20/100; O.S., 20/40. 


There was no evidence of flare or keratic pre 
cipitates on slitlamp examination and tension was 
normal. When the patient came in for photographs 
on March 7, 1957, the « 
what injected but she was comfortable 
wound in the 


onjunctiva were still some 
Finger ten 
left 
eye appeared well healed and without evidence of 


sion seemed normal and the 


recurrent staphyloma 
| JISCUSSION 
This incisional 


herniation of the ciliary body instead of a 


case may represent an 
true staphyloma, since wound dehiscence 
rather than scleral thinning is more likely to 
be the underlying factor. It is interesting to 
note that this complication is not commonly 
mentioned in the literature, although we sus 
pect that it is not as rare as this would lead 
one to believe. Gleidman and Karlson® used 
the occurrence of staphyloma as one of the 
criteria for rejecting cats’ eyes in their ex 
periment on the tensile strength of healing 
limbal incisions. Dunnington® states that 
gradual separation of wound edges is not un 
common and that tissue incarceration or ab- 
normal healing are to be expected when this 
occurs. In his review of 171 globes removed 
after cataract extraction, he found tissue in 
carceration in 31 percent. He mentions the 
but 
the 
the 


Cases rejected from the study because of 


incarceration of iris, lens, and vitreous, 
not of ciliary body. It is possible that 
ciliary body was involved in some of 
endophthalmitis, 


sympathetic ophthalmia, 


retinal detachment, and secondary glau 
coma; this is, however, mere speculation. 
Inspection of the results obtained by Gleid 
man and Karlson®* in their investigations of 
the strength of healing limbal incisions in 
cataract surgery makes one wonder why 
wound separation of high degree is not the 
rule rather than the exception. By the 14th 
day wound strength was only 34 percent of 
normal limbus. Even at six months it was 
only 62 percent of normal. 
Certainly stress must be placed on the 
wound in order to cause separation of the 
edges, This could be internal, as in Morgan's 


case which was secondary to attacks of glau- 


NOTES, CASES, INSTRUMENTS 


coma. It could result from external trauma 


as m a case seen at this hospital several 


months ago, in which a patient sustained 
trauma to her aphakic globe which ruptured 
at the site of the limbal incision. Yet many 
cases develop glaucoma and sustain trauma 
without rupturing the limbal wound and 
prolapsing the intraocular contents. 
Faulty wound healing might well be 
another factor involved in the separation of 
edges at the site of incision. Swan® discusses 
the case of a 69-year-old woman in whom, 
even one year after cataract extraction, the 


a dark 


with direct illumination and as a transparent 


limbal incision was visible as line 
line with retro-illumination. He apparently 
considered this patient as having sclero 
malacia and states that there is little fibro 
blastic proliferation in this disease. 

>, ¢ ray studies of the hands of the patient 
presented herein showed only osteoarthritic 
changes. Agglutination of sensitized sheep 
cells, which is of value as a specific test for 
rheumatoid arthritis, was negative. One can, 
therefore, be relatively sure that this patient 
did not have rheumatoid arthritis. This find 
ing plus the lack of typical scleral ulcerations 
and a more benign course make scleromalacia 
an unlikely etiologic factor in our case. 

Prior to surgery, any attempt to repair 
this lesion was felt to be futile. Since vision 
in the other eye was very poor and as there 
was little else to offer this patient, the pro 
cedure was undertaken. Had the second eye 
been relatively normal with good visual 
acuity, we would probably have considered 
enucleation as the primary procedure, The 
success of this case added to that of Morgan 
suggests that it 


to attempt the repair of a ciliary staphyloma 


might prove worth while 
even in the presence of a normal second eye. 
Certainly such a procedure cannot be under 
taken lightly. Adequate coverage with anti 
biotics and corticosteroids and careful post 
operative observation for evidence of sym 
pathetic involvement of the other eye are es 
sential. It would seem good judgment to un 
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dertake this procedure if vision in the second 
eve is pe Or. 
SUMMARY 


\ case of bilateral ciliary staphyloma fol 
lowing cataract extraction is presented, Suc 


cessful excision and repair of one staphy 
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EXTRACTION OF POSTERIORLY 
LUXATED CATARACT FROM 
FLUID VITREOUS 


\ CASE REPORT 


VERNON L. Situ, M.D 
Pensacola, | da 


The following case 1s being reported be 
cause it presents the difficult pre blem of ex 
tracting a completely luxated cataract from 
fluid vitreous. There were also some rathet 
unusual features present which posed multi 


ple problems in diagnosis and management. 


Cast 


History. A. L., a 40-year 
seen in the office Septembx r 10, 1955 
he had 


me 
viously blind right eve 


REPORT 


n, was first 
stated that 


pre 


recently regained some visio in his 


His past history revealed an eve injury in 1936 
a prece oft 


reated briefly by 


rigl t eve witl 
He 
a physician who bandaged the eye for tl 
but he recalled no X-ray studies being made 
thereatter 

right eve gradually failed 
remained limited to 
head 


examination 


when he was struck in the 


metal from a steel cable was t 


ree days 
He was 
except that vision in the 
the 


light perception 
d 


asymptomatic 


over next three vears 


and until he 
struck 


initial 


his on a door three davs before my 


Immediate] this minor 


injury, he noted he could see 


with the right eve and was suddenly 


plopia 


Examination of the right eve showed visual 


cleral disease 
nent 
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loma is described. Among the factors which 
may be involved in the etiology of such an 
ectasia are weakness at the site of incision, 
stress on the wound site, and faulty wound 


healing. 


520 Franklin Avenue 
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Am. J. Ophth., 35:917-931 (July) 1952 


particular reference to the cataract Arcl 


aling and wound strength of sutured wounds 


Kin 
( 1} 


Soc. edom, 43:192, 1943 
Arct 45:630-644 (Tune) 
Ophth., 32:1111 (Aug.) 1949 


Cr. Ophth 
1951 
\m. | 


acuitv to be 20/400 
+10D sph 
with diplopia. The 
Except 
cipitates, the 
ber 


cell but tl 


correctible 20/25 with a 
There was 10 degrees of right exotropia 
globe was white and the 
plemented ker: 


Phe 


] 
except tor 


unscarred for fine 
cornea 


and 


Was Clear anterior 


was deep clear 


ere was stromal iris ¢ 
a darker brown than 
pupil 

be dil 


entire 


Iris Was 


which 


ited 


was present. The was one mm. in 


not bevond 1.5 mn 


the 


possible but it appeared grossly normal 


could 


ot 


diameter 
good view fundus was theref 
except for a 
inferiorly which re 
shrunken hy cataract. The 
measured 23.4 higtz) in the 
and 16.9 mm g in the ft 
was normal throughout wit! 
rected 20/15 
X-ravs films of the right eve 
body 1.0. by 
which, by localization, was reported to he 
behind, 4.0 mn 
poral to the center of the cornea 


\ diag 


gray mass in the vitreous 


sembled a permature 


tension mm 


left eve uncor 


1 visual acuity of 


revealed a metalli 


intraocular foreign 3.0 mm. in size 


Sweet 


mm below, and 7.0 mm 


tem 


mosis of metallic intraocular foreign body 


with siderosis of the iris and recent posterior luxa 
tion of a hypermature traumatic cataract was made 


At this 


the foreign 


time surgery attempted removal of 
hody and/or the 
patient wl 


He 


both 


tor 
luxated Atarac 
o wished to avoid sur 


tre 


t was 
discussed with the 
to return for 


gery if at all possible agrec 


observation of ves but f: to do so 


May, 


hecome 


quent 
the eve 
had this 
time revealed an acute iridocyclitis of the right eve 
was reduced to 20/200 
He 
local | vdrocortisone, 
three 


until 1956, eight months later, when 


Xamination at 


red and painful. | 


and the best corrected visiot 
The 

He was treated witl 
and hot 


tension measured 8.7 mm 


atro 


pine, compresses which, in weeks, 


a 
i] 
d 
| 
cham- 
an occasiona 
phy and the right 
| 
objects again 
aware of di 
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improvement. Sys- 
with im- 


brought about only moderate 


temic prednisone was then resorted to 
mediate subsidence of acute symptoms 

It was felt that the iridocyclitis was due to the 
luxated cataract and the patient was strongly ad- 
vised to have surgery for its removal but declined 
and failed to return for further evaluation until a 
second episode of acute iridocyclitis occurred three 
This again was controlled with local 
steroids only to recur when 


months later 
and systemic again 
systemic prednisone was discontinued 
The patient finally agreed to surgery 
cided that a preliminary iridectomy and an attempt 
would be done as an 


It was de- 


to remove the foreign body 
initial procedure, with extraction of the cataract at 
a future date. On November 3, 1956, a preliminary 
wide basal iridectomy was performed superiorly 
Before the anterior chamber was entered, however. 
a conjunctival opening was made over the area in 
which the foreign body had been localized and a 
Sweet magnet brought in contact with the 
sclera but no visible magnetic response was noted 


was 


and the sclera was not opened 

The eve tolerated this procedure well and healed 
It was then possible to ex- 
dithculty. The cataract 
was found to be completely free in fluid vitreous 
and would sink rapidly to the posterior pole when 
the patient's face was turned up and would come 
forward against the iris but not into the anterior 
chamber with the face turned down 

X-ray studies of the area in which the foreign 
hody localized, taken face up and 
then down, showed no change in the position of 


without complication 


amine the fundus without 


was with the 
There was noted to be scar tis- 
vitreous temporally near 
had been localized but no 


the foreign body 
sue in the peripheral 
where the foreign body 
foreign body could be seen and no objective or sub 
jective response was noted when a magnet was 
brought against the globe at this point 

On December 6, 1956, the extraction of the 
cataract was performed. A fornix-based conjunc 
tival flap was used and a limbal section made tem 
porally from the 7 o'clock to the 1 o'clock positions, 
later resorting to 


thought of possibly 


method of turning the patient over face 


with the 
Bracken’s 
down and extracting the lens temporally if all other 
widened tem 


failed. The iridectomy was 


an attempt was made to float the lens 


efforts 
porally and 
forward by 
Verhoeff.’ 

neal flap elevated, the lens was seen to swirl around 
in the fluid vitreous posteriorly but was too heavy 
to rise. A Bell erisophake was then passed back to 
contact the cataract near the posterior pole and it 
grasped and removed without 


irrigation with saline, as described by 


Under direct observation with the cor 


was successfully 
complication 
The extracted was dark 
shrunken, and of dense rubbery consistency but the 
within 
satisfactory 
The pos- 


cataract brown, 
contained 
very 
iridocyclitis 


foreign body was not 
Postoperative 
with rapid clearing of the 


terior pole appeared normal except for slight nar- 


healing was 


rowing of the arteries and no change was noted in 


Vision can now 
Hg, and 


the eye has remained quiet and asympotomatic with 


the peripheral scarring temporally 
be corrected to 20/60: tension is 18.8 mm 


out treatment for the past seven months. The left 


eve has never shown any sign of sympathetic 
uveitis 


DISCUSSION 


In reviewing the literature and standard 
reference books, it is noted that several tech 
niques are described for dealing with a com 
pletely luxated cataract in the posterior 
vitreous. Most authors suggest conservative 
management in the absence of such compli 
cations as iridocyclitis or glaucoma. If forced 
to operate, Duke-Elder that the 
pupil first be dilated and the lens trapped and 


suggests 


held in the anterior chamber by placing the 
patient in a prone position. Failing this, he 
suggests an attempted loop extraction but 
considers this a heroic measure with a poor 
prognosis, 

The use of the electr «liaphaque of Lopez 
Lacarrére has been reported by Callahan‘ as 
having been unsuccessful in several cases 
and he found more success using the tech- 
nique described by Verhoeff? of floating the 
lens to the anterior segment by directing a 
stream of saline into the vitreous. 

Kirby’ describes a technique he learned 
from Bracken who, after making the in 
cision, had the specially robed and draped pa 
tient turned over from the supine to the 
prone position so that the lens dri ipped into 
the anterior chamber from which it was re 
moved with a loop. 

The careful use of an erisophake, as de 
scribed in the case reported here, would seem 
less hazardous and more likely to prove suc 
cessful than the other methods just de- 
scribed. It is necessary, of course, that the 
vitreous be fluid and not formed. The lifting 
of the corneal flap is most important so that 
the lens can be directly visualized. It is 


easily seen with an ordinary overhead light 


if cataractous, and with ultraviolet light if 
clear. The erisophake can then be carefully 
lowered until it can be seen just to make con 
tact with the lens. This contact is best de- 
tected by moving the erisophake slightly from 


NOTES, 


side to side as it descends and noting the 
depth at which the lens is touched. Of course, 
the danger of introducing the erisophake too 
deeply into the eye must be kept in mind, as 


any contact of the instrument with the retina 


must be avoided. 


SUMMARY 


A case report has been pre sented of the 
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METHOD FOR REMOVAL OF 
NONMAGNETIC FOREIGN BODIES* 


J. G. F. Worst, M.D. 


Gronmgen, mad 


removal of foreign 


The 


bodies is mainly a problem of visualization 


nonmagnett 


during the extraction. Instrumentation, by 
means of some appropriate forceps is also 
(Stallard'). It is 


has come nearest to ideal visualization by 


important Dixon? who 


using a glass slide to eliminate the refrac 
tion of the cornea. My method is based upon 
his in so far as the corneal refraction is neu 
tralized by means of a special contact lens 
(fig. 3). 

The instrument is newly developed and is 
called a needle forceps. It can be introduced 
through a narrow opening and is capable of 
refilling the anterior chamber before one pro- 
ceeds to extraction. A foreign body once 
grasped is held by the active force of the 
instrument. The shaft of the device is held 
like a pencil and the forceps are opened 
by digital pressure; no displacement of the 


*T am indebted to K. Otter, instrument maker, 
for his ingenious help, All instruments mentioned 
are currently made in his workshop, Medische In- 


strumentmakeritj, van Imhoffstraat 3, Groningen, 
Holland. The drawings were kindly made by my 


colleague, Ek. D. Eggink. 
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successful removal of a posteriorly luxated 
cataract from fluid vitreous. This was accom 
plished by use of an erisophake. A review 
of the literature for other techniques used 
for this procedure suggests that erisophake 
well be the method of 


extraction might 


choice. 


1750 North Palafox Street 


fluid vitreous 


removing a cataract dislocated into 


Louis, Mosby, 1954, p. 5826 


lip occurs during this action. The device ts 
essentially an injection needle with a for 
ceps protruding from its tip (fig. 1). 

It was first used on enucleated pigs eves 


as follows: 


PERIMENTAI 
Case 1 


A foreign body was to be removed from 
the anterior chamber and the needle forceps 
Was prepared for this by attaching a syringe 
and a tube to it (fig. 1). The system was 
filled with isotonic salt solution. 

The anterior chamber was opened by a 


small limbal incision opposite the foreign 


Fig. 1 (Worst) 
extraction ot 
Tube attached for the extraction from the anterior 


Needle-for« eps. Contact lens for 


foreign bodies from the vitreous 


chamber 


|_| 
nd 
h 
tic 
h 
ye 
le 
d reery 
ic 
it 
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Fig. 2 (Worst). Extraction from the 

} 


anterior chamber 


body. This produced the common disad 
vantages of an anterior chamber extraction 
draining of the anterior chamber, flattening 
and wrinkling of the cornea, producing an 
optically poor medium, and fixation of the 
foreign body. 

The forceps was pushed into the anterior 
restored it by 
slowly injecting “aqueous.” filled an 
terior chamber the often notoriously difficult 


chamber while an assistant 


In a 


operation of removing a foreign body be 
comes an easy matter (fig. 2). 

The forceps are opened by pressure on the 
three flat 
Figure 1, 


springs which can be seen in 
After releasing the pressure, the 
forceps will hold the foreign body of its 
own accord. 


A foreign be uly incarcerated between 
cornea and iris or entangled in the chamber 
angle could be freed by raising the pressure 
above normal values, thus deepening the 
anterior chamber considerably 

These procedures can be carried out under 
an operating microscope which facilitates the 
removal of small foreign bodies or those con 


sisting of transparent material. 


CasE 2 
A foreign body was ophthalmoscopically 


observed in the pt sterior part of the eve, 
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By means of a contact lens (figs. 1 and 
3), the corneal refraction was neutralized. 
With a headlamp of sufficient strength the 
fundus was visualized stereoscopically and 
unenlarged. An ideal situation, however, 
might be obtained with an operating micro 
scope which offers the combined advantages 
of depth of focus, stereoscopic image, and 
magnification, 

The forceps was introduced through a 
scleral incision in the pars plana. The for 


eign body was approached with some care, 
grasped, and extracted. One has to take into 
account the slightly gelatinous properties of 
the vitreous ( Stallard,’ Thorpe*). Ina trans 


parent medium extraction is astonishingly 
simple. 
Disc USSION 


The techniques deseribed postulate an un 
injured lens. For cases with traumatic cata 
ract some way to visualize the interior of the 
eve is necessary if extensive injury to the 
structures is to be avoided. A complicated 
instrument like the Thorpe intraocular en 
doscope ( Thorpe ) Was designed for this 
purpose but the objections to its use are 
many. To help solve the problem, an expert 


mental surgical procedure was developed. 


Extraction from the vitreous 


(Worst) 


with the help of a contact lens 


Fig. 3 
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viewing the 


(Insert) Scleral but 


Fig. 4 (Worst). Scleral window for 


fundus of 
ton 


a cataractous eve 


A trephine incision is made halfway into 
the sclera of the pars plana, and sutured 
with the Lindner-Mendosa technique. The 
circular incision is dissected down to the 
choroidal coat and the trephined “lid” is 
removed. Preventive measures are taken 
against choroidal hemorrhage ( coagulation, 
epinephrine, and thromboplastin, see 
Thorpe*). If the choroid bulges out into the 
trephined hole, the intraocular pressure is 
lowered by puncturing the anterior chamber. 


The choroid at the bottom of the trephined 


hole is dissected away. 
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With a special forceps a “‘perspex”’ but 
ton, the dimensions of which are given in the 
insert of Figure 4, is placed over the hole 
and pressed into it. The button is shaped 
like 


the scleral 


a stud and acts in the same manner. If 
window is exactly fitted, no 
vitreous can be lost. 

Strong illumination of the pupillary area 
now provides an astonishingly beautiful 
view of the interior of the eve. The scleral 
porthole may be tilted with the forceps so 
that areas not frequently seen, as the equa 
tor of the lens and the ciliary body, 
may be readily visualized. Even in the vitre 
ous, if it is not too obscured with blood, a 
foreign body can be recognized. 

The foreign body is removed with the 
needle forceps, as 1s described in the experi 
mental Case 2, The scleral lid is sutured with 


the preset sutures. 


SUMMARY 


In these experimental studies, nonmag 
netic foreign bodies were made more attain 
able by the 


refilling forceps in conjunction with a con 


use of the anterior chamber 


tact lens and a scleral window. 


van Starkenborghstraat 10 


] Stallard, HB \ nonmagnetic fore ign body extractor. Brit. T. ¢ pl th., 34 511, 1950 
2. Dixon, J. M.: Nonmagnetic foreign bodies. Am. J. Ophth., 42:301, 1956 
3. Thorpe, H. | Ocular endoscope: An instrument for removal of nonmagnetic foreign bodies. Tr 


\m. Acad. Ophth., 1943, p. 422 


UNIVERSAL SLITLAMP 
ATTACHMENT? 


FOR PLOTTING UNILATERAI 


CENTRAL SCOTOMAS 


(USA) 


Texas 


GEORGE F, Hinton, 
Camp Wolters 
The accuracy of a visual field study is only 
as good as the fixation is steady. With stand 


* From the Eye Clinic, United States Army Hos 
pital. 


ard central visual acuity and with a reason 
able degree of attentiveness the results are 
acceptable, but with markedly reduced cen 
tral acuity the fixation is too unsteady to 
yield reliable results. This problem can be 
overcome in the case of unilateral central 
scotoma by the unilateral application of the 
principle used in the Wheatstone stereo 
scope. This principle has already been ap 
plied to the campimeter, the cheiroscope, the 
amblyoscope, and the haploscope used in 
stigmatoscopy. 
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Attachment in place for plotting 


Fig. 1 ( Hilton) 


the visual field of the left eve. Disregard silvering 


flaw in mirror 


Chis note describes a simple home made 


attachment for use with the Bausch and 
Lomb Universal slitlamp, which converts it 
into a one-arm haploscope to be used with 
the tangent screen. This attachment can be 
made by any “week-end mechanic” and is in 
expensive. Materials will cost less than one 


dollar. 


The fixation point attached 


Fig. 2 (Hilton) 
to lamp housing 
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(Hilton), The 


plotting tl 


Fig. 3 


made of wood, a 


pocket mirror, and 


attachment ts 
a three diopter convex 
lens from the trial lens set. Its main features 
and method of attachment are shown in Fig 
ure 1, The attachment is held in place by a 
groove in the bottom = surface which fits 
snugly over the three-cights inch bar of the 
slhitlamp arm. The adjustability of the slit 
lamp arm will permit the mirror to be posi 
tioned before the fixing eye. 

The fixation point, in this case a thumb 
tack, is attached to the slitlamp housing and 
is readily viewed in the mirror (fig. 2). The 
mirror also serves as an occluder for the fix 
ing eye and therefore only the scotomatous 
eve has a view of the tangent screen ( fig. 3). 

By adjusting the angle of the mirror about 
its vertical axis, the visual axis of the scoto 
matous eye can easily be made to pass 
through the center of the tangent screen, and 
compensation can be made for any lateral 
heterophoria. The patient is instructed to 
fixate the thumb tack continually. By turn 
ing the mirror this apparatus can be used 
for either eve. 

The optics of this setup are shown in Fig 
ure 4, 


point to the fixing eve is 25 cm., providing a 


The optical path from the fixation 


stimulus to accommodation of four diopters. 
But it is necessary to have the eyes accom 


modated only one diopter because the tan- 


= - 4 
ae field of the left eve 
— 
— 
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LeGelhD: 
T tangent screen 
S OS 


D OD 


20 


Overhead view 


Fig 


4+ ( Hilton) 


gent screen is at a distance of one meter. 

A three-diopter convex lens is, therefore, 
interposed before the fixing eve and this 
images the fixation point at one meter and 
provides the requisite one diopter stimula 
tion to accommodation. The « ve to be studied 
will be accommodated for the plane of the 
The +3.0D. 


fastened to the front edge of the attachment. 


tangent screen lens may be 


In addition to providing the proper stimu 
convex lens also 
<4. Therefore, 


lus to accommodation the 
magnifies the fixation object 
a very small fixation point, which will still 
have a reasonably small subtense after mag 
nification, would be required in order to de 
mand precise fixation. A pinhead would be 
more satisfactory than the thumb tack shown 
here. 
This 


times with good results. 


attachment has been used several 


Eve Clinic 
United States Army Hospital 


Patient, 


attachment, and tangent screen 


SCHEPENS’ BINOCULAR 
INDIRECT OPHTHALMOSCOPE* 


Wittiam H. Havener, M.D 


( umous, 


The purpose of this paper is to encourage 
the wider use of the Schepens’ ophthalmo 
scope and to dispel doubt as to its value. It 
is indeed a remarkable instrument and is 
far superior to the direct ophthalmoscope 


in the following respects 


1. PENETRATION 


Penetration through hazy media is the 
characteristic of this ophthalmoscope which 
will most often prove helpful to the average 
The 
will commonly be encountered in practice. 

A. Hemorrhage 


vitreous 


ophthalmologist. following examples 


Frequently trauma _re- 


sults in hemorrhage sufficiently 


dense to obscure details as observed by the 


*From the Department of Ophthalmology, The 


Ohio State University. 
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direct ophthalmoscope. A high proportion 
of these cases will permit observation of the 
fundus with the Schepens’ ophthalmoscope. 
Accurate assessment of the extent of injury 
can thereby be made days or weeks before 
the fundus is visible by ordinary methods. 
Should a detachment be present, the course 
of 
through use of the indirect ophthalmoscope. 


treatment may be materially altered 


B. Inflammation. Intense foci of chorio 
retinitis can completely conceal themselves 
behind a vitreous haze. Indeed, it is possible 
that 
uveitis, some instances of melanoma, or oc 


confusion may exist between chronic 


casional cases of detachment with marked 
vitreous reaction. Only the most severe cases 
of uveitis will completely block study of the 
fundus with the indirect ophthalmoscope. Re 
sponse of the active lesion to therapy can be 
assessed much more accurately by direct 
observation than by waiting for clearing of 
vitreous haze (which may persist for long 
periods after the lesion becomes quiescent - 

C. Cataract. Not infrequently a patient is 
first seen when dense lens opacities com 
pletely obscure observation of fundus de- 
tails. Ordinarily at least the better eye will 
still permit examination by the indirect oph- 
thalmoscope. Discovery of macular degenera- 
tion, diabetic or hypertensive retinopathy, 
old scarring, retinal detachment, glaucoma, 
and so forth, will certainly alter the prog- 
nosis and may lead the ophthalmologist to 
more intelligent recommendations as_ to 
which eye to choose for surgery. 

D. Retinal diathermy surgery. The care 
required to maintain corneal clarity at the 
time of surgery is well known. Minor sur- 
face irregularities often materially block 
direct ophthalmoscopy, to the great detriment 
of accurate localization. Indirect ophthal- 
moscopy gives a much clearer view under 
these circumstances. 


2. FIELD OF VIEW 


The considerably larger field of view pro- 


vided by the indirect ophthalmoscope 1s 
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ad- 


most 


gained at the expense of magnification, 
This field is 
useful in a variety of circumstances: 


mittedly loss. wider 

A. General screening. The whole extent 
of a fundus can be surveyed much more 
rapidly, with less possibility of missing an 
isolated lesion. 

B. Gaining a concept of over-all relation 
ships. lf an extensive pathologic alteration 
exists, considerable time must be spent in 


discovering the relationship of one part to 


another. This point will become very evi 
dent to anyone drawing a picture of a large 
fundus lesion. The broad field of the indirect 
ophthalmoscope permits such a lesion to be 
encompassed by only two or three fixations. 

C. Avoiding the nuisance of slight eve 
movements. Even though 10- to 15-degree 
movements take place, details of disc, mac 
ula, vessels, or pathologic lesions may be 
studied fairly well. I have found this helpful 
in the examination of unanesthetized infants. 

D. Detecting gradual changes of elevation 
A depression as large as the usual posterior 
staphyloma is surprisingly easy to overlook 
when studied with the small field of a direct 
ophthalmoscope. These staphylomas are read 
ily recognized with the indirect ophthalmo 
scope. Similarly, the slight elevations pro 
duced by extrabulbar tumors, choroidal an 
giomas, or flat detachment are more easily 
detected. 

E. Better view of far periphery. It is 
routinely possible to see several dise diam 
eters further in the periphery with the in 
direct ophthalmoscope than by the direct 
method. Scleral depression techniques ren 
der visible still more peripheral areas. Con 
siderable emphasis should be placed on the 
absence of distortion in this peripheral view. 
The astigmatism of oblique incidence se 
verely blurs views of the far periphery ob 
tained by the direct ophthmoscope and makes 
many fine details unrecognizable. The indi 
rect ophthalmoscope will resolve these pig 
mented blurs into a clearly recognizable 
focus of peripheral cystic degeneration, a 


| 


cluster of small hemorrhages, or perhaps a 
tiny retinal tear 
3. EASE OF MANIPULATION 

The 


stoutly and rightly maintain that the indirect 


nonindirect ophthalmologist — will 
which is 


the 


ophthalmoscope is a monstrosity 


not nearly as maneuverable as hand 
ophthalmoscope. In special cases, however, it 
is valuable: 

A. High refractive errors. Particularly in 
the egg shaped eve of a degenerative myope 
it is necessary to focus constantly between 
peripheral and posterior views. Auxiliary 
minus lenses may be necessary. Even with 
ideally clear media and proper lenses, a 

35D. myope is not easily examined. One 
of the most dramatic illustrations of the value 
of the indirect ophthalmoscope is the bril 
ant and clear view of such a myopic fundus. 
Compensation for very large refractive 
changes is made by simply moving the focus 
ing lens slightly back and forth 

B. Elevated lesions Study of a 


detachment or melanoma requires constant 


retinal 


focusing. Much skill and attention are neces 
sary to avoid missing details in an undulat 
The 


considerably 


ing area of varying focus. indirect 


ophthalmoscope provides a 


greater depth of focus ideally suited for 


such a case. Varying the distance of the 


focusing lens from the eye rapidly and 
simply brings different elevations into view. 

C. Detection of vitreous opacities and for 
cign hodies. The previously mentioned ease 
of changing focus, combined with wide field 
of view and penetrating power, makes the 
indirect ophthalmoscope an ideal instrument 
with which to search for intraocular foreign 
bodies. It is well suited for the manipulations 
required in removal of a nonmagnetic for- 
eign body from the vitreous. 

D. Retinal diathermy work. Dr. Schepens 
has adequately publicized the many advant- 
from control of detachment 


ages gained 


surgery by simultaneous indirect ophthal- 


moscopy. | am in complete accord. 
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4. BRILLIANCE OF ILLUMINATION 


Adequate voltage is available to provide an 
extremely bright light source. This very high 
intensity of illumination is most helpful in 
recogmizing fine details such as tiny holes 
obscured by slight haze of the vitreous, For 
some reason there is an inherent brilliance 
in the image even at low illuminations. The 
constant user of the indirect instrument is 
sometimes annoyed by dullness of the fun- 
dus view as seen by the direct ophthalmo 
scope Objections have been voiced to the 
Schepens ophthalmoscope on the ground that 
it is too bright for the patient to tolerate. 
This may be true of many normal eyes, but 
one must remember that the most important 
use of this ophthalmoscope is the study of 
diseased eves which do not fully perceive 
light. It is often possible to examine such an 
eye with the full intensity of light, with no 
discomfort to the patient. Even the slightest 
flash of this powerful beam into his normal 
eve will, of course, result in severe photo- 


phobia. 


5. DEPTH PERCEPTION 


this is a binocular instru- 


ment, a stereoscopic view of depth is ob 


Inasmuch as 


tained. This is particularly useful in detect- 
ing slightest elevations which are often in- 
apparent with the direct ophthalmoscope. 
This stereopsis is most valuable in controll- 
the 
bodies from the vitreous. 


ing removal of nonmagnetic foreign 


It would be most unfair to leave the im 
pression there are no disadvantages to the 
indirect ophthalmoscope. Chief among these 
is the fact that under ordinary conditions 
some months will be required to achieve pro 
ficiency in its use. As a resident I used this 
instrument for two weeks and discarded it 
as useless. In practice, I placed it on my 
table 
course of routine examinations of at least 


eXamining and used it during the 


a half dozen patients daily. It was at least six 
months before I could use it effortlessly and 
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freely. | now find the indirect ophthalmo 
scope markedly superior to the direct ophthal 
moscope in a large vari ty of selected condi 
tions. At first, however, the inverted image, 
the small magnifications, the maddening loss 
of focus, and the irritation of discovering 
that the upper eyelid is being examined are 
discouraging. 

Despite remarkable designing and engi 
neering achievement, the indirect ophthal 
moscope remains far more bulky than the 
direct ophthalmoscope. It requires a wall 
source of electric current. More time is con 
sumed in adjusting it than in picking up a 
direct ophthalmoscope. All its advantages are 
lost through an undilated pupil, which be- 
comes extremely miotic when exposed to the 
bright light. 

SUMMARY 

The Schepens’ binocular indirect ophthal 
moscope has several qualities which provide 
real diagnostic and operative advantages to 
the ophthalmologist familiar with its use. 
These advantages justify the time spent to 
acquire proficiency indirect  ophthal- 
moscopy. 

Department of Ophthalmology, 

University Hospital (10) 


A FOUR-PRONGED HOOK* 


FoR USE IN LAMELLAR KERATOPLASTY 


CONRAD BereNs, M.D. 
New York 


The successful results following a lamel- 
lar keratoplasty depend largely upon the 
proper selection of the case, a good donor 
graft, and minimal trauma to it. 

To minimize injury to the graft, a four 

* This study aided by a grant from The 
Ophthalmological Foundation, Inc. and the Depart- 
ment of Research, New York Association for the 
Blind, and the Department of Ophthalmology, New 
York University Post-Graduate School of Medi- 
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Fig. 1 \ four-pronged hook with flexible 


shaft for use in lamellar keratoplasty 


( Berens) 


Fig. 2 


neal dissector is employed until the prongs of the 


(Berens). A hollow-ground rounded cor 


hook can engage the corneal section to be excised 


pronged hook has been devised which les 
sens the necessity of grasping the donor 
graft with forceps or using sutures for trac 
tion, and spreads pull more evenly over a 
broader surface. 

The four prongs of the hook? which are 
two-mm. long, are bent at an angle of 45 
degrees, with sharp tips to engage the tissue 
without tearing. The shaft of the instrument 


is flexible and may be bent (fig. 1) to facili 


tate the application of the prongs to the 


graft. 
Instrument Company, Saint 


* Made by 
Louis, Missouri. 


Storz 
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cornea to the desired depth and the cornea 
is undermined slightly with a Pautique an 
gular knife, continuing the excision with the 
Barraquer flat round dissector,' or a hollow- 
ground rounded corneal dissector until the 
prongs of the hook can engage the corneal 
section to be excised ( hig. 2). 

While using sufficient traction to reveal 
cleavage between the corneal 


the line of 


stroma and the area being excised, the hollow 


1. Barraquer Moner, J.: Estudios e informacione 
1948, v. 1, art. 10 

2. Berens, (¢ \ round hollow 
Corneal transplantation 


Ophth., 48:634 (Nov.) 1952 


ground knife for 


NEWER CORNEAL TYPES 
OF CONTACT LENSES 


Jack Hartstein, M.D 


Saint Louis, Missouri 


Plastic corneal contact lenses were first 
introduced into the United States around 
1948. Since then, there have been basic 


changes in both the principle and design of 
these lenses. 

The original corneal type lens was 11 to 
13 mm, in diameter with a thickness averag 
ing 0.3 mm. It was fitted flatter than the 
Hattest meridian of the cornea (0.25 to 0.75 
mm, or flatter, depending on the individual 
This the 


having a central or apical touch and clearing 


manufacturer ). resulted in lens 
the cornea at the periphe ry. 

The Microlens was the next corneal type 
lens to appear (around 1953). In principle, 
it is the same as the basic corneal lens in 
that it rests on the apex of the cornea and 
clears the periphery; however, as the name 
iunplies, it is a smaller lens, with diameters 
averaging 9.0 to 10.5 mm. and the thickness 


is also reduced (0.1 to 0.2 mm.). This was 


* From the Department of Ophthalmology, Saint 


Hospital 


Louis City 


ASES 


A trephine is used to penetrate the donor 


ottalmologicos 


lamellar keratoplasty. In press 


Special reference to plastic 
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ground round keratectomy knife,* held flat 
against the wound bed, is moved carefully 
from side to side until the corneal graft is 
freed. 

The diseased corneal 


section is now re 


moved from the recipient eve in a similar 
manner and the graft, which has been kept 
on the donor eye in a moist plastic chamber,’ 


is transferred to the recipient eve and care 


fully sutured in place. 
708 Park Avenue (21) 
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moist chamber for Arch 


the last of the corneal type lenses with the 
sO called 


(central touch and periphery green). The 


“conventional fluorescein pattern” 
newer lenses (which will be referred to in 
the following paragraphs as Lens A, Lens 
forth) 
earlier designs. 
Lens 


eter and is fitted exactly parallel to the cor 


B, and so depart radically from 


Al averages 6.0 to 7.0 mm. in diam 


nea. This lens is the smallest of the corneal 
lenses and is fitted so that it parallels the cen 
tral or spherical zone of the cornea. The 
thuorescein pattern should fill the entire lens 
evenly, showing no undue central or periph 
eral pressures. 

Lens B averages about 11 mm. in diameter 
and is also fitted parallel to the cornea. As 
the periphery of the cornea flattens so does 
the lens; it, too, shows a uniform fluorescein 
pattern. 

Lens C averages about 9.0 mm. in diameter 
and is fitted so that it clears the apex of the 
cornea. It rests in the midzone of the cornea 
and clears in the periphery. The fluorescein 
pattern would show a central green area, a 
peripheral green circle, and a midzone rest 
area. 


Lens D, like lens C, also clears the center 
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of the cornea but instead of resting in the 
midzone of the cornea, it rests on the periph 
ery of the cornea. To prevent suction, two 
“ventilation” holes are placed on the periph 
eral rim of the lens. This lens averages 10 to 
10.5 mm. in diameter. The fluorescein pat 
tern would show a central green area and a 
peripheral black circle of rest. 

Lens I, like lenses C and WD, is also fitted 
so that it clears the apex of the cornea. This 
lens varies from 8.0 to 9.0 mm. in diametet 
(but may be larger if necessary) and like 
lens D rests on the cornea by means of its 
peripheral rim. This lens is provided with 
four equidistant peripheral half-moon-shaped 
grooves. 


1515 Lafayette Stret (4) 


A NEW DEVICE FOR 
ROTATING THE SLITBEAM 


FoR USE IN SLITLAMP GONIOSCOPY OF THI 


HORIZONTAL MERIDIANS 
M. WALLACE FRIEDMAN, M.D., 


Matcotm Goop, Sc.M. 


California 


AND 


San Franetsco, 


The Haag Streit slitlamp after Professor 
Goldmann includes a single mirror contact 
glass for gonioscopy. This lens works well 
in the observation of the angle in the super 
ior and inferior areas where the illumination 
is a slit. In the temporal and nasal areas the 
vertical slit produced by the lamp gives a 
general illumination and the view is less use 
ful. 

The purpose of this report is to describe a 
new instrument which makes it possible to 
rotate the slit to any given axis. The optical 
design of the Goldmann slitlamp makes this 
possible. This rotating slit increases the use 
fulness of the slitlamp when used for gonio- 
scopy with the Goldmann, Zeiss, or Allen- 
Thorpe gonioscopy lenses, as well as the 

*From the Division of Ophthalmology, Depart- 


ment of Surgery, Stanford University School of 


Medicine 
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riedman and Good). Device for gonios 
ted on tl cro disc of the 


Gold 
mp to obtain a slit in any desired axis 
Goldmann three-mirror contact lens. 

Phe slithundle is produced in a Goldmann 
slitlamp by imaging (with the illuminating 
lens) the plane of the guillotine at the for 
ward part of the lamp housing. It does not 
image the bulb filament as did the earlier 
Zeiss models. 

The following device has been found sat 
isfactory to obtain a clear image in all areas: 

brass 


mounted on the recross dise replacing the 


ring of 24-mm. diameter is 
gray lens. On the ring an auxiliary housing 
The 


aluminum tube, 17-mm. in diameter and 19- 


is fastened. housing consists of an 
mm. in length. The posterior end of the tube 
is a solid plate in which has been cut a slit 
1.0-mm. wide and 13-mm. long. The housing 
may be freely rotated inside the brass ring. 

If the gray lens in the recross disc in the 
forward surface of the lamp housing is re 
placed with the slit-device pictured (fig. 1),* 
a rotating slit is produced. Since it is sub 
stantially in the plane of the guillotine it pro 
duces a slit in the same optical fashion, The 


imaged slit is 5.0-mm. long and 0.5-mm. 


wide. It is not adjustable but this size has 


Company, 


* Made by Jenkel-Davidson Optical 
366 Post Street, San Francisco 2, California 


is 
Fig. 1 
— 


been found to be satisfactory. A rotation of 
the auxiliary housing produces a like rota 
tion of the slitimage. The slit width control 
must be opened to its maximum aperture. 

The modification does not alter or affect 
in any way the normal use of the Goldmann 
slitlamp. The auxiliary housing is indexed 
into position in the same fashion as the pin 
hole, shortened slit, and so forth. 

By use of this device for slitlamp gomo 
scopy, the major objection to this tvpe of 
examination is eliminated. We are now able 
to view clearly the horizontal meridians. The 
ease, speed, and magnification of the slit 
lamp procedure have not been sacrificed. 

The method of examination of the hori 
The slit is 


focused on the mirror in the 9-o'clock posi 


zontal meridians does not vary 


tion for observation of the 3-o'clock area. 
It is useful to swing the coupled microscope 
and illuminating arm nasally to observe the 
nasal portion and temporally to observe the 
temporal portion of the angle. The patient 
may be required to look slightly to the left 
or to the right as indicated. 

The images seen with each eve are slightly 
dissimilar. Even though the horizontal areas 
of the angle can be examined in optical sec 
tion stereopsis may not be possible in all 
cases with all examiners, 

190 Post Street (2). 
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REFRAC 


DEVICE 
TEACHING 


Binper, M.D., anp J. R. Skevry, B.A. 


Cleveland, Ohi 


R. 


The device consists of a frame, the front 
of which is covered by a sheet of Plexiglas. 
Two dowels are mounted in front of the 
Plexiglas to indicate the course of rays in 


the human eye (fig. 1). The focus of these 


University School of 


ht} almology, 


*From Western Reserve 
Medicine and the Department of 
Division of Surgery, University Hospitals of Cleve 


land. 
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used to 


Device as 
to the left, 


illustrated 


Skelly ) 


By sliding 


(Binder and 


Fig. 1 


illustrate hyperopia “focus” 


emmetropia and myopia may be 


rays may be changed by means of a sliding 
button, Along the left side of the frame 
there is a slot which permits the introduction 
of acetate inserts behind the Plexiglas sheet. 

One of the acetate inserts carries the sil 
houette of a human eye. When this insert is 
placed behind the Plexiglas, refractive er 
rers and operations to correct them may be 
illustrated by changing the “focal length” of 
the dowels. 

The other insert (fig. 2) carries part of 
When this 


placed between the silhouette of the eve and 


the conoid of Sturm. insert is 


the Plexiglas front, the problems which arise 


Device as used to 
The 
meridians indicate the positions of the focal lines 
The adjustable meridian on the left edge indicates 


Skelly) 


astigmatism 


(Binder and 
problems in 


Fig. 2 


demonstrate 


two 


the axis of the correcting cvlinder 
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in the correction of astigmatism may be 
demonstrated. The position of the focal lines 
in the conoid of Sturm may be shown by two 
adjustable meridians mounted on acetate 
dises. Operation of the blurring lens (Ver 
hoeff-Lancaster method) may be shown by 
moving the silhouette of the eve, 

Mounted on the left margin of the frame 
is another acetate dise carrying an adjustable 
meridian to indicate the axis of the correct 
ing cylinder. 

The size of the device used in the lecture 
room is 20 by 25 inches. A small hand model 
(6.0 by 12 inches) is used for immediate 


analysis of refractive problems while work 


ing with patients. 


2065 Adelbert Road 


PROTECTIVE CORNEAL LENS 
FOR PROLONGED PROCEDURES* 


M.D. 


LEWIS, 
wrk 


L. 
New ) 


In extensive procedures on the eve, such 
as scleral buckling or vitreous implant, the 
corneal surface is often considerably trau 
matized. This impairs the transparency of 
the cornea and hinders the observations that 
must be frequently made during the opera 
tion. 

We have found that a very efficient pro 
tectivé device can be simply constructed by 
using a plano corneal lens’ with 180-degree 


*From the Manhattan Eve, Ear, and Throat 


Hospital 
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(Lewis). Protective corneal lens for 


pre longed proces lures. 


Fig. 1 


radius of curvature and a 12-mm. diameter. 

Tiny holes can easily be drilled in the 
edges of the four quadrants with a small 
dental drill, or the lens may be so ordered 
from the supplier. 

The lens is lightly fastened to the lmbal 
sclera with 6-0 silk, thus preventing displace 
ment during the manipulations of surgery. 
Prior to placing the lens, it is well covered 
with a sterile wetting agent? which allows 
fluids to adhere to an otherwise waterproof 
lens. 

Excellent unimpeded view of the fundus 
is afforded with infrequent wetting of the 
corneal lens surface and the corneal surface 
is unscathed at the end of the procedure. 

210 East 64th Street (21). 


* Obrie Laboratories, New York 
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Prolonged survival induced in the retina of an 
enucleated eye by drugs. Julia 1. Apter, M.D. 
Northwestern University Department of ¢ phthal 
mology, Cl icago 
Seven drugs: strychnine, mescaline, lvsergic acid 

diethvlamide ( | SD), atropine metraz yl, epl edrine 

and adrenalin were tested for their ability to pro 
long the survival time of the retina of enucleated 
eves of 97 cats 

Strychnine, mescaline, LSD, an atropine were 
successful in prolonging the survival time if they 
were given before a dark-adapted eve was enucle 
ated. The normal survival time is four minutes 

Strychnine increased this to 40 minutes, mescaline 

to 25, LSD to 12 and atropine to 12. All doses of the 

drugs were well below minimal lethal dose 
rhe ability of the drugs to prolong the viability 
of the retina paralleled the ability of the drugs to 
induce spontaneous potentials in the intact eve 
The success of these drugs appears to be inde 
pendent of circulatory or respiratory effects 
Metrazol, ephedrine and adrenalin had no effect 
on the viable time of the retina 
These findings suggest that strychnine, mescaline. 

LSD, and atropine may improve vision or aid re 

covery m certain retinal diseases. Preliminary ob 

servations on one human subject with macular de 

generation are described. In this instance small doses 
of LSD improved central visual acuity and reduced 
the size of central scotomas over a 48-hour period 

Mescaline has previously been shown to have a simi 

lar effect on a diseased retina 
Retinal diseases in which the pat! ophysiology ap 

proaches the experimental conditions of the present 
study include retinal detachment, macular degenera 
tions, and occlusion of the central retinal vein ot 
artery Studies of the effects of these drugs on 


retinal diseases are in progress 


An electro-ophthalmographic study of the behav- 
ior of the fixation of amblyopic eyes in light and 
dark-adapted state: A preliminary report. G. K 
von Noorden, M.D), and H. M. Burian, 
de partment ot ¢ almology, College of Medi- 
cine, State University of Iowa. Iowa City 


ves with strabismic amblyopia do not fixate as 
steadily as do eves with standard vision Che fixa 
tion movements and saccadic movements of nine pa 
tients with squint amblyopia and of two patients 
with organic amblyopia were studied electro- phthal 
mographically in conditions of light and dark adap 
tation 

While the sound eve assumed fixation with one 


simple movement, the light-adapted an blvopic eve 


showed a quite different electro-ophthalmographi« 
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response which was characterized by unsteadv move 
ments ranging trom oscillations and nystagmus to 
wild, jerky n ovements 

It appears from this study that there is no definite 
relations] 1p) hetween the degree of unsteadiness of 
fixation and the visual acuity however. it was own 
im one case in which the amblyopia was cured by 
permanent occlusion of the sound eve that the fixa 
tion pattern of the amblyopic eve returns to normal 
with improvement of its acuity 

The most important result of this study concerns 
the behavior of the fixation pattern of the dark 
adapted amblyopic eye. It was found in every in 
stance that after the an blyvopic eve had been dark 
adapted, the fixation became perfectly steady. the 
jerky movements disappeared and no obvious differ 
ence im fixation pattern between a dark-adapted 
amblyopic and a normal eye could any longer be 


lemonstrated 


For comparison, two cases with organic amblyopia 
were recorded electro-ophthalmographically. There 
was no difference in these patterns whether the eve 
light or dark adapted 
dence for the recovery of steady fixation bv the 
dark-adapted amblyopic eye. This may point a way 
toward an extension of our present treatment ot 
strabismic amblyopia. Macular training in severel 
restricted illumination after thorough dark adapta 
tion with gradually increasing illumination undet 
constant electro-ophthalmographic control of fixa 
tion should be the therapeutic approach making use 
of the functional improvement of the foveola in dim 
Hlumination. Suitable instrumentation permitting 
such treatment is being tried out at this time 


Experiments with various steroid medications for 
chronic uveitis. Leo L. Mayer, M.D., Veterans 
Hospital, and the University of Mississippi Medi 
cal School, Jackson, Mississippi 
In 1951, while chief ophthalmologist at the Veter 

ans Hospital in Puerto Rico, I saw cortone bein 

used by the intravenous drip method in rheumatoid 
arthritic patients over a period of eight hours dur 

e day. Many of these patients had chroni 


ing tl 
uveitis which lessened in severity after such treat 
ment 

In the Atlanta area of the Veterans Administra 
tion, which includes 20 hospitals in the states of 
Florida, Georgia, South Carolina, North Carolina. 
Tennessee, and Mississippi, 125 patients with chroni 
uveitis have been followed for a period of five vears 

It is concluded that the best reactions are brought 
about by using Medrol, (4.0 mg. three times a day) 
with ACTH (40 units by intramuscular injection 


twice a day). Since the recent introduction of in 


= 
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travenous Meticortelone soluble, a few patients have 
been given the drug and the rapidity of clearing of 


the vitreous seems to be enhanced 


Contralateral glare effect on the fusion frequency 
of flicker. k-rnst Simonson, M.D., Department of 
Ophthalmology, University of Minnesota Medical 
School, Minneapolis 
In view of the increasing application of the fusion 

frequency of flicker in and 

pathologic conditions, separation of central and ret 


physiologic stresses 
inal components was desriable. The fusion frequency 
of flicker measured on the left with a 
brightness of the test patch of 150 foot-lamberts, 
visual field of 1.5 degrees, light: dark ratio of 50:50, 
toot candle, 


was eve, 


and surrounding illumination of one 
before and during glare exposure of the right eve 
At this brightness level of the test patch, artificial 
pupils were not necessary 

Exposure of the right eve to glare produced a 
statistically significant drop of the fusion frequency 
of flicker of the left eve in three of 30 
healthy men, tested at three levels of (200, 
350, and 500 foot-candles). The effect maxi- 
mum at 350 foot-candles, with an average drop of 
—2.0 cps at an initial level of 37 This is 
fundamentally different from the direct glare effects 
brightness. Similar 


groups 
glare 
was 


C.p.s 


which increase with increasing 
results were obtained in 52 patients with essential 
hypertension. The variability was quite large, occa 


sional stimulating effects were noted, and in some of 


the subjects pronounced depressions approaching 


maximum changes observed in acute fusion fre 
quency of flicker experiments. There was a statis 
tically significant reverse relationship between the 
initial fusion frequency of flicker and the glare 
effect. The contralateral glare effect is due to cen 
tral interaction, possibly simultaneously in the right 


and left visual centers 


Ultraviolet luminescence of anterior segment of 
eye. Lester Stein, M.D., Steubenville, Ohio 


Use of Wood's Light (3650 A) has presented an 
optical tool to detect and study a variety of lesions 

Keratoconus, keratopathies, and trauma _ reveal 
certain disturbances hitherto unappreciated in white 
light studies. Color luminography and biomicroscopy 
permits evaluation of alterations 

In glaucoma the hydration of fluids into the cor 
nea is demonstrable experimentally and lumino 
graphs will be presented to demonstrate a variety of 
phenomena of significance in basic research 

In lens chemistry research, the significance of 
differential sulfhydryl concentrations between juve 
nile and senescent crystallines is exemplified by the 


remarkably different primary luminescences 


Effects of electrical stimulation of the orbital 
parasympathetic pathway on intraocular pres- 
sure. Mansour F. Armaly, M.D., Department of 
Ophthalmology, State University of Towa, lowa 
City 

eyes of 56 cats 


Results of experiments on 105 


revealed that stimulation of the parasympathetics 
produced profound changes, short and long lasting, 
in intraocular pressure, vascular bed, fluid dynamics 
and chamber angle 

The ciliary ganglion with its pre- and postgangli 
ome trunks was exposed in anaesthetized cats, two 
to four weeks after bilateral superior cervical sym 
pathectomy All this pathway to 
other nerves or muscles were severed. A controlled 
electric stimulus applied anywhere to this pathway 
intraocular limited to the 
interruption of this pathway any 
stimulation the 


connections of 


produced only effects 
stimulated side; 
where between the point of 
globe eliminated these effects 

Continuous simultaneous records of 


pressure in each eve and systemic arterial pressure 


intraocular 


were obtained from pressure transducers appropri- 
ately cannulated. 

Severing the proximal connection of the pregan 
glionic trunk produced deepening of the central part 
of the anterior chamber, dilatation of the pupil and 
a rise in intraocular pressure of 2.0 to 4.0 mm. Hg 

Stimulation of this pathway led to forward bulg 
ing of the central part of the reduction in 
depth of the central portion of the anterior chamber, 
marked increase in the depth of the chamber angle, 
the pupil and reduction in intra 

pectinate ligament fibers changed 


lens, 


constriction of 
ocular pressure; 
position and dimension indicating active pull by the 
ciliary muscle. No was observed in the 
caliber, number or flow of the conjunctival, epi 
scleral, aqueous or retinal vessels 


change 


Pressure reduction was immediate, reached a peak 
in two seconds, maintained it during stimulation, 
and recovered the initial level as rapidly after ces 
sation. Failure to recover the initial level occurred 
when stimulation lasted for 20 to 45 minutes 

Pressure reduction was 4.0 to 10 mm. Hg at pres 
sure of 20 to 25; it varied directly with the initial 
Hg at a pressure of 55 
volume differed 
The response after 

of 05 to 1.0 mm 


pressure, reaching 20 mm 
Reduction in intraocular 
cantly with the pressure level 
death or 
Hg irrespective of the pressure level 
The response was not influenced by: 


signifi 
enucleation was a rise 


severing all 
extraocular muscles, effective curarization, effective 
Dibenamine blockade or jugular vein ligation. It was 
pilocarpine and adrenalin. Could be 
ligation of the internal carotid, or at 
He or by 15 we. of atro 


reduced by 

eliminated by 
pressures of 12 to 15 mm 
kilo intravenously. It 
at pressure levels lower than 10 m. Hg 


pine per was reversed by 
Diamox, or 

Studies of the rate of change of pressure follow 
ing injections of saline into the anterior chamber 
a signifi 


indi 


stimulation, revealed 
stimulation 


without and during 
this 
an increase in the 


rate during 
facility of outflow during 


cant imecrease in 
cating 


stimulation 


On the depth of focus of the human eye. [Jolin T 
Schwartz, M.D., and Kenneth N. Ogle, Ph.D., 
Mayo Clinic and Mayo Foundation, Rochester, 
Minnesota 
This is a progress report on an experimental 
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study of depth of focus of the human eye, de 


basis of loss of visual acuity as the 


termined on 


retinal hecomes blurred due to out-of-focus 


imagery special apparatus was used and the 


kept constant 


target (9) accor 


following were (1) pupil size; (2) 


size of test modative 
(4) heht adaptation level: 
fixation distance; 7) target ex 


(1/5 second ), and 


angular 


state (5) spectral dis 


tribution: (6) 
posure time lumina 
thon The 


on the depth of 


effect of changes in cl e first two 


focus was spe Ilv investig 


Phe experimental arrang rated the 
probability of 


tail of the 


checkerboard as the test tare Phe 
able to i] 


is determined to | levrees ol 


the subject's being 
test target w 


ocus Was stated 
} 


out-ol 
in terms of the 


focus imagery 


The deptl 0 
50-peree ability ot 
visual resolution for a giver and for 


a target of specihc angular size 


prob 


these values 


tocus 


depth ot 


at the 99-percent level of resolution was 


ilso determined, but curate 
rhe size of the entrance pupil was determined by 
flasl 


altered by the use of 


photograph technique. The pupil size was 


ippropriate drugs 


Experimental results on three subjects showed 


the following 
a For a test tars i sizea oximatels equiva 
lent to Snellen and with tl byect’s normal 


pupil 
level 


the depths of focu 50-percent 

1.04 and 1.00 rs; at the 99 
he depths 0.45. 0.76 and 0.68 
subject Phe normal pupil 


size, 
were 0.78 
percent level were 
diopters for t 
4%, 3.9 and 
By varving the tare above 
20/40, the data 


depth ot 


t 
he three 


wert respectively 


equivalent 
Snellen 20/25 tl suggested a 


\mong 


rough 
linear Locus 
the three 
the 50-percent depth 


visual ar gle 


nearly increase im 


average rate of increase ot 
about 140 diopters per 


(subtended by indi 
dept! ol 


observers, the 
Was 
minute mecrease mn 
vidual squares of the checkerboard). 7 
focus for the 99-percent level increased an average 
of 1.05 diopters per minute increase in visual angle 
With 20/25, the 
focus falls 


target size smaller than depth of 


1 
il 


more \ 


c. Increasing the pupil size within the range 24 
and &.0 mm 


gave data which approximated a linear 


employ Ing the 
25, the 


0 percent and the 99 


1 
decrease of depth of focus wall 
size equivalent to Snellen 20 
both the 


percent levels was about 0.12 diopter per mm. in 


test target 


rate of decrease at 


crease in pupil diameter 


A strain of human lens epithelium: Potentialities 
for research. p J Leinfelder, M LD., and Mona 
Meltzer, Ph.D., Department of Ophthalmology, 
State University of lowa, Iowa City 
Human lens epithelium has been studied in our 

laboratory during the past two years. Experiments 
have been made using individual explants from dif 
ferent this method is unsatisfactory be 
individual and 
hecause of uncertainty of growth of any explant 


lenses but 


cause of the difference in sources 


After repeated attempts we have succeeded in 


obtaining a strain of lens epithelium that has been 
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growing continuously for over six months. This cell 
an ¢€ xplant of lens epitl eliun 
The 


ind readily enter sus 


stram originated fron 
from a cataractous lens removed at operation 


well on glass 


cells 
pension so that replicate cultures can be made. No 
type of cell is observed 


aracteristi 


particularly cl 


since some are pyramidal, others are fusiform, 
| Active men 

cells, and general 
than th; ibserved in 


a number are irregular in shape 


are present on only a tew 


activity 1S less chick heart 


fibroblasts. The mitotic time appears to be several 


for the chick heart fibroblast 
h tl veneth 


‘ identity of tl 


romosomes because of splitting 
Whether there 


iS the culture col 


e normal ones has been a change 


tinues to grow 
been ce 


u d more sub ulture 


termined but tl I 


is should he pm ssible e origi 

nal explant was available for chromosome counts 
Now, a constant source of lens epithelium 


available, repeated cultures can inv nun 
| 


witl 


ber and studies of morphology, , me 
tabolism, nutrition and genetics can nade. We 


are particularly interested in the amino acid re 


tactors in ditterentiation 


effects of X 


quirements of the 
| | 


ot the cells fibers, and the 


} 
into tens 


irradiation 


Variation of blood and aqueous glucose levels 
with method of determination. k. (G 
Ph.l), H. A. Alert, and W. Lichtenberger, De 
partment ot Anatomy, ( llege of Medicine, State 
University of (Supported by 


B-237 


Janes, 


lowa, lowa City 
(srant USPHS.) 

There 
thalmi 


is some difference of opinion in the oph 


normal glucose 


hun asn The re 
ported differences may be due 
animals were anesthetized betore 
lrawn or 
In the 


were studied 


literature concerning the 


ratios of the aqueous 
to the fact that some 
the aqueous was 
unduly 
three strains of 
mar 
before the 


Pontocaine 


with because the animals became 


excited present experiment 


rabbits Blood samples from the 
taken immediately 
Under topical 


anesthesia aqueous was withdrawn through an an 


ginal ear vem were 


wqueous was obtained 


Five micro-methods for 


used. In 


terior chamber puncture 


determinations certain 


methods ot 


glucose were 


stances, two determination were used 
for portions of the same sample. The glucose ratios 
for aqueous to blood were as follows: Somogyi, 
1.14; Folin-Malmros, 1.10; 1.08 : 
Gilucostat, 1.30; and by the new Anthrone method. 
1.32. This pomts out that the ] 

the aqueous are higher than those in the plasma in 


the normal nonfasting rabbit 


Hagedon-lensen, 


levels of glucose in 
Furthermore, there is 
a variation in glucose values depending on the tech 
nique used 


Electron microscopy of pigment granules of the 
retinal pigment epithelium. Y. Taniguchi, M.1)., 
Research Fellow in Ophthalmology, Indiana Uni 
versity Medical Center, Indianapolis. (This study 


nd 
nes 
times never th: 
Ft cells a study of the chromosome 1 imber is being 
ge made \pparent! there is nm merease m the total 
number of « f some 
| 
— | 


was supported in part by the Knights Templar 
Eve Research Fund, Indiana University.) 


The retinas of cow eyes were obtained soon after 
death. The pigment epithelium was detached and 
divided into three central, equatorial and 
peripheral. Thin of the epithelium 
floated on a watch glass using distilled water, hypo- 
chloride, or After the 
pigment epithelial cells burst, the mixture was trans 
ferred to a tube to allow the 
granules to separate by settling. With a micropipette, 
the settled granules were then drawn up and placed 
which were 


regions 
pieces were 


tonic sodium horse serum 


centrituge pigment 


grids, 
The 
amined after evaporation under the electron micro 
direct 1600 to 


on each of a number of some of 


shadowed with platinum suspensions were ex 


with magnifications from 
20,000 times 
The pigment granules had 


most of them were cigar shaped with rounded ex- 


scope 


a number of forms; 
tremities, some were egg shaped or spherical, but a 
few had a threadlike The individual 
pigment granules varied somewhat in size especially 


prolongat on 


the spherical or egg-shaped ones, and tended to be 
smaller in the periphery of the retina. The surface 
ot the pigment granules was usually but not always 
smooth 

No internal structure was recognized within the 
after pretreatment chloramin-T or 
solutions but after 80-percent ethyl alcohol 
seen to shrivel and microgranules 


granules with 
buffer 
the granules are 


When 


used for 


to escape sodium chloride solution or horse 


serum was cytolysis, the granules were 
seen to have a filamentous process at either or both 
extremities. These filamentous prolongations were 
several times the length of the pigment granules and 


usually appeared twisted 


The Moebius syndrome: A case study with elec- 
tromyography of the extraocular muscles. Maur 
ice W. Van Allen, M.D., and Frederick C. Blodi, 
M.D., Veterans Administration Hospital and the 
Departments of Neurology and Ophthalmology, 
University Hospitals, lowa City 
The Moebius 


paralysis) has been the subject of considerable dis 


(congenital oculofacial 
cussion in regard to its embryologic basis since its 
description over 75 years ago. Several authors have 
reiterated the early ob 
servers that the basic defect may be peripheral and 
They have doubted that the nervous 
system is primarily involved. The finding of fibrosis 
of extraocular muscles, check ligaments about the 


recently opinion of some 


in the muscles 


muscles and absence of muscle tissue in biopsies of 
the face has supported this view. The paucity of 
autopsy eXaminations left the matter open to 
speculation based on clinical observations 

\ 26-year-old white presented 
facial diplegia, convergent squint with almost com- 
plete atrophy of the 
hand. A 
left. Eye 
optico kinetic 


has 


man congenital 


absence of eve movement, 


tongue, club-feet and deformities of 


traumatic 


one 
present on the 
induced by 


cataract was 


movement could not be 
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stimulation or by caloric stimulation of the vesti 


bules 

Electromyographic studies of both external rectus 
muscles, the left internal rectus and the right in 
facial muscles 


ferior well as the 


performed. The external rectus muscles were silent 


rectus as were 


when first encountered by the electrode, but motor 
induced by 
action potentials 


from all muscles with waxing and waning of 


unit activity could be electrode move 


ment. Numerous were obtained 
acuy 
ity in both external rectus muscles, and volleys of 
potentials resembling the spindles reported in supra 
nuclear lesions. Spontaneously varying levels of ac 
Simul 


taneous recording of the left external and internal 


tivity were also seen in the internal rectus 
contraction and violation 
\ction 
muscles were 
normal. A bi 


the left external rectus revealed essentially 


rectus muscles revealed co 
of normal reciprocal innervation patterns 
from the external 
less numerous than in the 


potentials rectus 
somewhat 
opsy ot 
normal muscle. The eyes could be passively moved 

Some action potentials were found in the orbicu 
Here, 


firing of 


movement stimu 


potential 


laris oculi too, electrode 


lated 
motor 


prolonged scattered low 
found im an 


electrical 


units. This activity was immo 


face where stimulation 


TISIOLE 


bile area of the 


did not induce contraction. Other areas of 
the face were elec trically silent 

The conclusion that a supranuclear lesion in this 
case is entirely or in large part responsible for the 
founded. The 
facial paralysis may be in part also supranuclear, 
The 
presence ¢ f gaze paralysis in certain cases of the 
Moebius syndrome has been noted by many who have 


absence of eve movement seems well 


but extensive nuclear deficiency seemed evident 


studied this condition. The demonstration of a su 


pranuclear lesion provides strong support to the 
concept that a defect in the nervous system is basi 
to the Moebius syndrome 
Undoubtedly, variations in 
and nuclear 


patients dependent upon the degree and extension 


severity of supranu 


clear involvement occur in different 


of the brain stem lesion whatever the etiology of 
the syndrome may be. That fibrosis of muscle may 


a developmental nervous system 
Perhaps in unusual 
detect 


facial paraly ses but 


be secondary to 
disorder seems quite possible 
circumstances, a primary 
extraocular and 
would constitute a different 


mesodermal may 


give similar 
these syndrome 


from that under discussion 


cases 


Electromyography is of particular value in the 
study of the Moebius syndrome. 


Electroshock therapy and lens opacities. Nathan 


H Roth, and Schlaevgel, M 
Department of Ophthalmology, Indiana Univer 
sity School of Medicine, Indianapolis 


Because of Atkinson's observation that subcap 
sular lens opacities may appear after electric-shock 
therapy, we decided to study the problem syste 
matically at the Larue Carter Memorial Hospital in 
Indianapolis. Patients are being studied under maxi 
with the slitlamp before and at 


mum mydriasis 
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variable periods of time after undergoing electro 


shock therapy. A meticulous charting of lens opaci 
ties both before and after electroshor k therapy 1s 
being done for comparison purposes. To date a trial 
group of over 100 patients have been examined in 
technique and to test 


lo check on tl 


order to perfect our our ac 


curacy of observation e accuracy of 


charting we have re-examined 13 of the pa 
tients 
have 


consistent. The 


our 
charting and 


re liable 


without reference to the initial 
found that 
number examined both before and 
still small 
drawn. We 
noticed any clinically important opacities but suspect 


demonstrate the devel pment ¢ f 


our recordings are and 


after electroshock therapy and no 


detinite conclusions can be have not 


th * may some 


very minute subcapsular vacuoles 


The effect of sympathectomy on certain electro- 
retinogram functions. (:. l’eter Arnott, Ph.D., 
and Mansour Armaly, M.D., Department of Opl 

State University of lowa, 


thalmology, lowa City 


results in an 
This 
The 


controlled by 


The process of measurement oftet 


alteration of the 
1s particularly 


phenomena being measured 
true of electroretinography 


level or rate of adaptation can be 


employing various flash intensities at 


If this means of 


various rates 


controlling adaptation used, 


electroretinograms can be sampled when desired 


without imtroducing unwanted change the 


adaptation level 


In previous work it was foun shifts 


significant 


oducet 


would n ive 


of the intensity of stimulation pr 


changes in amplitude whi heen 


predicted by photochemical theory alone. This study 


was designed to investigate effect of sympa 


thectomy on this phenomenon 

Twenty electroretinograms taken on five 
New Zealand white rabbits weighing 3.0 to 4.0 ke 
\ unilateral resection of the 


was done on the 


were 


ct rvical Vall 


superior 


glion three experimental rabbits 
Sham 
rabbits 


different 


control 
two 


operations were 
each rabbit 


degrees ot 


and stimulation were investigated 
The 


minutes of total dark adaptation 


pertormed on the 


kach eve of was tested on 


days. Seven light adaptation 


largest were after 10 


The ean ditter 


obtained 


responses 
between normal and operated si less 
than 12 This is 


error variance. In some 


Was 


microvolts easily attributed to 
records the normal response 
Similar 
and left 


ditferences 


was larger, in others the operated results 


were noted between the right eves of the 


control series. No significant between 
the operated and normal eve were obse rved during 
the progress of dark adaptation or during the prog 
light adaptation. The 
sudden 
light is 
sympathectomized side 


with 


ress of electroretinographic 
shifts in the intensity of the 
impaired on the 
interfer 
mechanism the 


to 
significantly 
This 


regulatory 


stimulating 
suggests an 
ence 


some nature 


of which is being investigated 


Epithelium and the anterior chamber: A. Growth 
of various types of epithelial transplants: B. 
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Wound healing and corneal epithelium. \. ( 

Hilding, M.D., Research Laboratory, St. Luke's 

Hospital, Duluth, Minnesota; University of Min 

nesota Medical School, Minneapolis 

\ report in progress describes experimental work 
on the eves of dogs and cats with reference to the 
behavior of epithelium within the anterior chamber 
and its relation to corneal wound healing. Conjun 
tival and corneal epithelium, as 


do not thrive well in 


others have found, 


anterior chamber 


(1) The 


gh whicl 


The experiments 
making of surgical 


into two groups 
al « penings th 
for epithelial in 


the anterior chamber is accessible 


vasion; (2) the transplanting of various types of 
epithelium into the anterior chambe 


The 


a series ot 


in the cornea 


hive parallel incisions made ab externo 


following openings were mac 


cornea in a series Of five 
series of healing 
through and 


(Saemisch) ; straight, curved 


in. the 


timed as to leave a 


operations so 
wounds of 


different ages; vertical through stab 


and angled 
were left gaping with 


the central 


oblique incisions, all of whicl 
which 


lip was made to override the peripheral by means ot 
] ] 


out sutures; curved incisions in 
simple through and through silk 


trephine open 


a mattress suture 


sutures; simple trephine openings; 


ings with a tongue of iris protruding 
To date 


the anterior 


there has been no instance of invasion ot 


chamber from any of the above pro 
cedures 

Phe types of epithelium introduced 
chamber 


into 


terior included corneal cells 


scrapings of 
buttons into the same 
conjunctiva and nicti 


injected by needle; trephine 


or fellow eve; bits of bulbar 


tating membrane frontal mucoperiosteum 


sinus 
alone or together with conjunctiva; n 
bulla of the ear 

Some ot these transplants disappeared con pletely 
anterior 


ucoperiosteun 
from the 


Others survived but in no instance was the 


seemed to ce 


blood 


incision 


ber lined. In general, survival 


pend upon the establishment of a source of 


supply either from the iris or corneal 


Some of inverted until epi 


In others, 


the transplants grew 
thelium met epithelium and formed cysts 
the epithelium was everted covering the outside ot 
the transplant. In epithelium could not 
epithelium without growing he fibrous pedi 
cle and lining the anterior This has not 
yet happened both the squamous and the 
respiratory epithelium feather out mto a margin o 
cells fibrous laid 


aqueous seems to ad 


these, meet 
down t 
chamber 
Instead, 


thin, modified lying upon tissue 
down by the This margin 
vance only a short distance from the transplant and 
ceases to gTOW 

The 
manner described by others 

On the other hand, the endothelium did not heal 


Descemet’s membrane regenerated at 


corneal stroma was found to heal in the 


well and best 
in a very rudimentary form and usually not at all 
In some instances, the endothelium seemed to covert 
the fibrous scar tissue in a modified, atrophic form, 
but often it failed to cover. This may explain the 


tendency for vitreous to become adherent to cata 
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ract incision long after the incisions are supposedly 
healed 


Electron microscopy and biochemistry of Waller- 
ian degeneration. Sarah A. Luse, M.D., and 
Richard E. MeCaman, M.D., Departments of 
Pathology and Pharmacology Washington Umi 
versity School of Medicine, St. Louis 
Wallerian degeneration in a peripheral nerve (tib 

tract (optic nerve) of the 


electron 


mal) and m a central 
rabbit studied by 
copy 


muscTos 


lipids 


was means ot 


microchemical determinations of 
and enzymes. The optic nerve was studied 1, 5, 15, 
40, 100 and 200 days after 
and the distal portion of the tibial nerve 1, 5, 
100 days after transection. A small piece ot 
was fixed in buffered acid for 
while the remainder of the 


and 


enucleation of the eve; 
15, 40 
and 
osmic 


each nerve 


electron microscopy, 
nerve was saved for light microscopy or chemical 
The tissues for chemical evaluation 
sectioned in a cryo- 


determinations 
were frozen in liquid nitrogen, 
stat at —20°C. and lyophylized 

Chemical determinations of lipid content show a 
enerating central 
peripheral 


marked difference between a deg 
tract (optic nerve) and 
In the optic nerve lipid loss was negligible 
prior to 45 days and only at 100 
of lipid severe. In peripheral nerve lipid is greatly 
15 days and by 100 days little remains 
electron MICTOSCOPS corroborated that phagocytosis 
ot lipid detritus occurred later in optic than in tib 


degenerating 
nerve 


lavs was the loss 


decreased by 


ial nerve 

In optic nerves examined by electron microscopy, 
degeneration of axons was obse rved at 15 days fol 
lowing enucleation of the eve. Myelin sheaths were 
relatively spared, although some were considerably 
tered. Proliferation of astrocytes, principally fi- 
brous, was evident at 15 days and increased at 45 
days. Phagocytosis of degenerating myelin was not 
demonstrated until 100 days after enucleation and 
was more marked at 200 days. Occasional evidences 
ot axonal debris were noted within residual mvelin 
sheaths, even at 100 days 
both 100 and 200 days 


removal of myelin in degeneration of a peripheral 


(shosis was marked at 
\ difference in the rate of 


nerve, tibial, in comparison with a central tract, the 
optic nerve, was evident. In peripheral nerve, phag 
ocytosis and breakdown of myelin were much faster 
ind little residual evidences of myelin were evident 


at 100 days 


Scleral rigidity measurements in water provoca- 
tive tests: Andrew Gay, M.I)., Robert Moses, 
M.D., and Bernard Becker, M.D., Department of 
Ophthalmology, Washington School 
of Medicine, St. Louis 


University 


Utilizing the applanation and the Schigtz tonom- 
scleral 
after the provocative test. in 
glaucomatous patients 
that 


changes 


eters. and 
and 
results indicate 


tonometric and 


rigidity was determined before 


water normal 


Preliminary 


some of the tonographic 


described after water may be accounted 


tor by changes in scleral rigidity 


Preliminary studies of photic-driving in ambly- 
opic and normal children. James I-. Miller, M.D., 
lack Hartstem, M.D., George Ullett, M.D., 
Laverne Johnson, M.D., Departments of Oph 
thalmology and Psychiatry, Washington Univer 
sity School of Medicine, St 


and 


Louts 


Photie-driving was performed in 10 children with 
anopsia and 10 normal children. An 
that 


amblyopia could only be driven when 


amblyopia ex 


electronic analysis of the tracings revealed 
children 
the stimulus was flashed in at a rate below alpha 
ditference was noticed be 


rhvthm. No significant 
Children 


tween the amblyopic and 
without amblyopia responded best in the alpha range 


normal eve 


The hemorrhagic effects of hydro-uterine fluid in 

mice. Robert A. Moses, M.L). and Marguerite A 
Ph.D., Department of Ophthalmology, 
Medicine, St 


Constant, 
Washington University School of 
Louis 


In the course of studies of the biologic activity 
of hydro-uterine fluid produced in mice by ligation 
of the cervix uteri, Homburger, Tregier and Gross 
61:634, 1957) noted 
rhagic exophthalmos in some strains of mice. Ex 
hours and four 


hemorrhage in 


man (Endocrinology, hemor 


ophthalmos appeared between 16 


days with a negligible incidence of 


other locations in the animal 
BDF, mice injected intraperitoneally with 64 mg 


(dry weight) showed hemorrhagic exophthalmos 


This appeared within 1.5 to 6.0 hours in seven of 


28 mice. (Four of these also had hemorrhage else 
in other tissues (brain, liver, 


14 mice, 


of hemorrhage in any location of 17 


Hemorrhage 
forth) 


where. ) 
and so occurred in resulting in a 
total incidence 
out of 28. Of six heparinized mice 


Intravenous injections of the 


only one de- 
veloped hemorrhage 
same preparation either in single or repeated doses 


The 


have also not been pro 


failed to produce hemorrhages in nine mice 
hemorrhagic manifestations 
duced by intraperitoneal injections of large amounts 
of typhoid culture filtrate, typhoid vaccine, coli cul 
ture filtrate, minced mouse kidney or purified poly 


saccharide of serratia marcescens 


Corneal transplants and blood types: A clinical 
study. Parviz Mehri, M.l)., and Bernard Becker, 
Department of Ophthalmology, Washing 
ton University School of Medicine, St. Louis 


The effect of donor-recipient ABO incompatibil 
ity on the opacification of the corneal graft com 
prised the present study. Blood types were obtained 
on the donors and recipients of corneal transplants 
Corneas from O donors were considered compatible 
with any recipient. Success was determined by 
clarity of the graft and/or a visual acuity of better 
than 20/70, with a minimum follow-up period of 
four months. Failure consisted of opacification of 
the graft at any time during the follow-up, even if 
the operation was of benefit to the patient in re 
lieving his symptoms or saving his eye 

The study corneal 


compatible and 17 incompatible. Fifteen of 


grafts, 50 
the 50 


consisted of 67 
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(30 percent) compatible transplants were successful 
percent) with 
concluded 


donor and 


as compared to seven of the 17 (41 
blood 


compatibility of 


groups. It may be 


blood groups of 


to be a major 


incompatible 
that 
recipient 


does not appear t 


opaciication ot the gratt, and tl donor recipient 
ABO incompatibility is not a deterrent to successful 


transplantation 


Staining of retinal flat preparations with saccha- 
rated iron oxide. |’aul A. Cibis, M.1)., and Tsuyo 
shi Yamashita, M.D., Department of Ophthalmol 

Wasl University Sche Medicine, 


St. Louis 


ington ol of 


his presentation general survey of ex 


periments dealing 


gives a 
with flat preparations and histo 


sections of retinas stained with saccharated 


oxide Che 
and the results demonstrated by 


logic 

iron technique employed is described 

a series of colored 

photomicrographs illustrating the vascular pattern 

of the retina in various animals and man 

Mucopolysaccharides in retina. \Vortman, 
Ph.D., Department of Ophthalmology, Washing 
ton University School of Medicine, St. Louis 

solubility 


alcohol and 
bility, two forms of acid mucopolysac 
charides have been isolated from 


cal and chemical characterization of the 


On the basis of electro 
phoretic n 
hee retinas Physi 
two forms 


Is In progress 


Aqueous humor secretion: The effects of Pento- 
linium on normal human eyes. \}iti Tarkkanen, 
M.D., and Bernard Becker, M.D 
Ophthalmology, Washington University School of 
Medicine, St 


LD partment ot 


Louis 

( Ansolysen) on aque 
rigidity 
Goldmann 


The effects of Pentolinium 


ous humor dynamics and _ scleral were 
and the 
applanation tonometer. Oral administration of 20 
Ansolysen to healthy 
found to produce no significant changes in intra 


flow or scleral 


studied by means of tonography 


young, subjects was 


me. ot 


ocular rate of aqueous 


rigidity 


pressure, 


Steady-state of tritiated water in anterior and 
posterior aqueous and vitreous. Seymour I} 
Goren, B.A., and Frank W. Newell, M.D., De- 

The Uni 


partment of Surgery (Ophthalmology), The 
Cl icago 

eRoy, ind 
using tritiated 
anterior chamber water to 


hicago, 


Ne we ll, 


1957) 


versity of 
Okita (Am. J 


found 


Friedman, 
Ophth., 44:375, 
average half-life of 
74° minutes, 

of 94 percent ot the 


water 


corresponding to a_ steady-state 


turnover rate volume of the 
anterior chamber per minute. Earlier, Kinsey, Grant, 
and Cogan (Arch. Ophth., 27:242, 1942) used deu 
substance, and found the 


terium oxide as a tracer 


half-life of anterior aqueous water to be 2.7 minutes 
when measured from anterior chamber to blood and 
5.4 minutes when measured from blood to anterior 
aqueous 

The steady-state rate of 


exchange of water be 


tween the blood, posterior chamber, aqueous humor, 


and vitreous humor has not beer previously re 
ported 
\ tracer dose 


jected intramuscularly 


of one millicurie of HTO was in 
into male albino rabbits and 
from the 


serial samples of blood were withdrawn 


central artery of the ear. A single paracentesis of 


the anterior chamber, posterior chamber, or vitreous 
chamber was performed on each eye at varying in- 
tervals after HTO. Adequate 
relaxation was obtained so that procedures could 
be done without anesthesia. The results in 190 rab- 
All samples were assayed in a 


the administration of 


hits studied 
liquid scintillation counter in a toluene system using 
(DPO) as the phospl or 


were 


2.5 diphenyloxazole 

The experimental data were analyzed by numeri- 
differential equation between 
“slope” method. The 
turnover of the anterior aqueous 
was found to be 12.2 and 16.3 percent per 
minute. That of the posterior aqueous was 21.9 and 
24.3 percent per minute. The 
change of HTO of the vitreous humor was 4.2 per 


‘al integration of a 


limits and by application to the 
average rate of 


humor 
average rate of ex 


cent per minute. 


The effect of phospholine iodide on aqueous out- 
flow. Gilbert C. Pyle, M.D., and Bernard Becker, 
M.1)., Department of Ophthalmology, Washing- 
ton University School of Medicine, St. Louis 


The effects of phospholine iodide on tonographic 
aqueous outflow were studied in normal and glau 
comatous human eyes. All of 30 normal eyes showed 
a facility increase after phospholine iodide Sixty 
because of 

Repeated 


were selected 
unsatisfactory other miotics 
tonographic tracings demonstrated on increase in 


five glaucomatous eves 


control on 
outflow facility of 25 percent or more in two thirds 
of these eves, of 50 percent or more in 57 percent 
and of 100 percent or more in 41 percent. 


Rate of aqueous flow: Effects of dichlorphenamide 
and chlorthiazide in the rabbit. Bernard Becker, 
M.1)., Marguerite A. Constant, Ph.D., De 
partment of Ophthalmology, Washington Uni- 
versity School of Medicine, St. Louis 


and 


The effect of two compounds, dichlorphenamide 
and chlorthiazide, on aqueous flow as determined by 
changes in steady state chemistries and by tonog 
Both of these compounds were 
carbonic anhydrase inhilt 


was studied 
claimed to be 
administered intravenously at a 
followed by 5.0 mz./ke. in- 
( This was 
aqueous secretion at 


raphy 
originally 
Thev were 
25 mg./kg., 


two 


tors 
dosage of 
traperitoneally in hours regimen 
found previously to maintain 
approximately 50 percent reduced rate for at least 
five hours after Neptazane. ) 

Dichlorphenamide caused a reduction in aqueous 
flow, calculated from tonographic tracings, of ap- 
proximately 55 percent and altered aqueous chemis 
Chlorthiazide, a saluretic diuretic later found 
inhibitor did not 


tries 
not to be a carbonic anhydrase 
inhibit secretion as determined by either tonography 
or chemistry changes. 
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Studies in platelets in relation to diabetic retino- 
pathy. Eugenia Megoussoglou, M.D. Sylvia 
Moses, M.A., Marguerite A, Constant, Ph.D., and 
Bernard Becker, M.D., Department of Ophthal- 
mology, Washington University School of Medi 
cine, St. Louis 


\ decrease in the saliva digestible fraction of 
polysaccharides in platelets of diabetics (especially 
diabetics with retinopathy) compared to normals 
has been reported (Christini et al.: Ophthalmolo- 
gica, 133:119, 1957). These investigators used PAS 
blood fixed either in methyl 


alcohol or formaldehyde vapor 


Staining ot smears 


In attempting to confirm these observations, the 
staining quality of platelets and the effects of saliva 
thickness of the 


and the 


were found to be influenced by the 
hlood 


variation in numbers of platelets on a smear 
Using separated platelets resuspended in saline 


smear, the type of fixative used, 


formaldehyde vapor proved to be a 


PAS-positive granules but 


or plasma, 
better 
increased their resistance to saliva or diastase treat- 
When methyl alcohol was used for fixation, 


butter 


preservative ot 


ment 
incubation im saline or removed most of the 
PAS-positive material of platelets even without sa 
Irregular thickness of plasma coat 


PAS 


liva or diastase 


ing of smears also altered the resistance of 
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Unfortunately, these 
finding 


positive material to treatment 
variables made it impossible to confirm the 
that the plate lets of diabetics with retinopathy were 
distinctly different from those of other diabetics or 


normals 


Preliminary assay studies in the minnow of ex- 
ophthalmos-producing substance. Irvin [ollack, 
M.1)., Marguerite A. Constant, Ph.})., Harry 
Rosenbaum, M.D., and Bernard Becker, M.D., 
Department of Ophthalmology, Washington Uni- 
versity School of Medicine, St. Louis 
Exophthalmos was consistently produced in At 

lantic minnows (Fundulus heteroclitus) following 

injection of crude anterior pituitary extract or com 
rmone the 


multiple in 


thvroid-stimulating 
However, fish receiving 
limited 


mercial 
elomic cavity 
from a series ot 
progressive exop! thalmos 


jections of 
with 


patients 


showed 


sera 
severe 


significant imcrease in intercorneal distance. Pre 


liminary evidence suggested the presence of a sub 
stance mm these sera which decreased the effective 


activity of exophthalmos-producing substance in the 
Tyroxin or di- or triiodothyronine produced 


no exophthalmos in the fish, nor did 


minnow 
simultaneously 
injected thyroxin decrease the effects of the anterior 


pituitary extracts 


MINIATURE 


She stated that up to within the age of nineteen, the eves were perfectly 


natural; although she always had what is termed a full eve, vet there was 


nothing in her appearance that attracted any peculiar notice; but since 


then, both herself and friends have noticed a gradual staring, and increas 


ing protrusion of both eves. The eves were certainly exceedingly promi 


nent and quite healthy. Having on several occasions witnessed this condi 


tion as associated with an enlarged thyroid gland, | at once drew her at 


tention to the neck, 


when she at once remarked that there had been some 


prominence at the lower part, which had commenced some three or four 


years ago, and was gradually becoming larger. She had an enlarged thy 


roid gland. 


Mr. Poland, 


Ophth. Hosp. Reports, 1:31, 1857. 
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SPONTANEOUS INTRAEPITHELIAL CYSTS 


Dk. MARGARET GERBER presented the case 
had 


noted a brown tumorlike mass in the pupil of 


of an 80-year-old white woman who 


the right eve. Ten years prior to this ex 
amination a diagnosis of glaucoma had been 
made esewhere but the patient chose to ig 
nore all advice as to therapy and had had no 
treatment all through this period. On initial 
examination, a large brown cyst arising from 
the posterior iris surface occupied three 
fourths of the pupillary space in the right 
eye. In the left eve a similar small brown 
and 6 
o'clock position by dilating the pupil. The 
and this 


mass was revealed between the 3 


initial tension was 37 mm. Hg, O.1 
did not change with the instillation of mi 
otics. Mydriasis also seemed to have little 
effect on the ocular tension. Gonioscopy 
showed the angles to be closed temporally 
and open nasally, while tonography showed a 
slight reduction in coefficient of outtlow. This 
coefficient was unaffected by miotics, mydri 
atics, and carbonic anhydrase inhibitors. In 
light of the patient’s age, excellent vision 
(20/20 in each eye), and normal visual fields 
in spite of a 10-year history of glaucoma, no 
surgical intervention was advised. 
Discussion. Dr. Derrick VAIL: Cysts of 
the iris, as Dr. Gerber has emphasized, can 
produce a rather difficult diagnostic problem. 
The case that Dr. Merz and I described un 


fortunately was of a student nurse aged 24 


vears. A very pretty girl who presented this 


tumorous condition—black tumor, not trans 


illuminating, increasing in size. We watched 
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her for a period of months and months (this 
Was vears ago) and since it was getting 
larger and also, since the ocular tension was 
increasing, it was felt that delay in enuclea 
tion would jeopardize her life. A diagnosis 
of melanoma was made. 

Then, much to my horror, the section 
showed the cysts of the iris, as Dr. Gerber 
has brought out. Dr. Reese has presented a 
very fine paper on this, read before the 
American Ophthalmological Society, and ref 
erence to this will be found in Dr. Gerber’s 
paper. He pointed out that any tumor of the 
pupil margin that shows these characteristics, 
presumably should be considered as a cyst 
first unless proved otherwise. 

There were several points in Dr. Gerber’s 
paper that I think are significant in differ 
ential diagnosis. 

One is that the tumor appears when the 
pupil is dilated. A solid tumor of the iris in 
that particular area, | think, must be a great 
rarity. A melanoma of the posterior part of 
the iris I believe is rare. So, on the face of it, 
the chances are in favor of it being a cyst 
rather than a melanoma. 

The second thing is the interesting feature 
of the fluctuation of the intraocular pressure. 
The experience that she had with the varia 
tion of the intraocular pressure with dilata 
tion of the pupil and the miotic reaction is, | 
think, also of diagnostic importance. T don’t 
think this has been studied enough and, per 
haps, emphasis hasn't been placed on it, but 
the fluctuation of ocular tensions, whether or 
not miotics or mydriatics are used, might be 
of diagnostic importance. 

Now the final point | want to bring out is 
the embryologic development of these cysts. 
The sinus of von Szily is the space at the 
pupil where the anterior and posterior part 
of the posterior iris pigment layer is devel 
oped, This is a potential space and persists 


in 
| 
\ 
\ 
= 
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for a long time in the embryonic development 
of the iris, up to and including almost term, 
and | think probably exists after term. That 
isn’t the type of cyst that we are discussing. 
The particular cyst under consideration here 
arises, as the section shows, in the valley of 
the ciliary processes, where many of the 
zonular fibers take their origin. As the lens 
develops and the eye grows, there ts a pull 
on this area by the zonule fibers. 

So it is the pull, Dr. Merz and I believe, on 
this particular area that may lead to these 
cysts and, of course, as life goes on, these 
cysts are likely to increase in size. 

Now a third thing we must not forget ts 
that lots of times in the embryo, the ciliary 
processes are on the back of the iris at the 
angle. As the eye grows, these either migrate 
backward or perhaps become much smaller, 
but, it is a thing to bear in mind, from a clini- 
cal viewpoint, that such aberrant ciliary proc 
esses on the back of the iris, at the angle, 
may be present. In doing an iridencleisis, for 
example, perhaps some of the poor results 
that occur may be due to an aberrant ciliary 


process. Again, Dr. Reese has pointed this 


out in a very fine paper prepared a number 
of years ago. It is more important to know 
about it if you are doing a trephination be- 
cause that is the area where a trephination is 
done and, if there is an aberrant ciliary proc- 
ess, you may do considerable harm. I am 
very much intrigued with Dr. Gerber’s paper 
and | think it is a fine case report of obser 
vation and clinical history, of over 10 years’ 
duration, of a glaucoma that has persisted off 
and on for this length of time without lead 
ing to any glaucomatous changes. | hope she 
will give us a progress report of this case in 


about a year or two. 


UNUSUAL OPHTHALMOSCOPIC FINDINGS OF 


DIAGNOSTIC SIGNIFICANCE 


Dr. Haroip F. Farts (Ann Arbor) pre- 
sented many interesting congenital anomalies 
of the fundus and stressed the importance of 
examining all available relatives and obtain 
ing a careful prenatal and neonatal history. 


A third important factor is the realization 
that many incomplete forms of congenital 
anomalies exist, one of the most common of 


which is incomplete albinism. 


PHOTOCOAGULATION OF THE IRIS AND RETINA 


Dr. James McDonacp and Dr. ARTHUR 
Licht reviewed the history of photocoagu 
lation of ocular tissue with emphasis on 
the recent work of Meyer-Schwickerath in 
Germany. They then presented preliminary 
studies with an apparatus of their own devis 
ing. This is essentially a modified micropro 
jector from which the microscope is removed 
and higher intensity carbons substituted. 

In a preliminary set of experiments 24 
pigmented rabbit eyes were exposed to this 
apparatus with the beam focused on the iris. 
Minimal corneal opacities were produced and 
all irises showed more or less atrophy of the 
stroma. In about one third of the irises mi 
nute through-and-through perforations were 
seen. Capsular and subcapsular opacities 
were produced in the lenses of most of these 
eyes. An interesting result was the inability 
to produce iris lesions in albino rabbits in 
spite of prolonged application times. 

A second group of experiments were per 
formed in which the rays were focused on the 
retina. Lesions were pre xluced in two to three 
seconds comparable to those depicted by 
Meyer-Schwickerath. Histologic examination 
of the iris and retinal lesions showed a de 
struction of all cellular structure with a tend 
ency toward agglutination of the pigment 
layers into round balls. The authors empha 
sized that although their apparatus is not yet 
ready for clinical application it is an excellent 
investigative tool at this time. 

Discussion. Dr Jam ES E. 
McDonald and Light have rendered a service 


LLEBENSOHN: 


to ophthalmology by their demonstration that 
photocoagulation of the iris and retina can 
be effected by utilizing the microprojector 
after making only some minor and reversible 
modifications. Even if the Meyer-Schwicker- 
ath heliocauter were readily available, the 
very high cost of the apparatus would be a 
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limiting factor in its widespread use. How 
ever, certain advantages in favor of the helio 
cauter cannot be denied. 

Since the apparatus was perfected in 1950 
it has been used successfully by the inventor 
in a notable number of patients. In 1953 he 
listed 42 clinical cases; in 1955, 91; and in 


1956. 305. This last figure included 38 with 
macular holes, 92 with peripheral retinal 


tears and flat detachment, 72 with peripheral 


retinal degeneration, 37 with retinal holes 


after previous surgery, 1] barrages for cir 


cumscribed detachment, 18 for Eales’ dis 


ease, and 17 for choroidal tumors and angi 
omatosis retinae. 

His instrument produces a light intensity 
of 6,000 K. Utilizing the maximum angle of 
hive degrees, the largest coagulation covers 
an area of 0.5 dise diameter on the retina, but 
this can be reduced as desired by an adjust 
able diaphragm. For ophthalmoscopic ex 
amination the Compur shutter ts set to trans 
mit but two percent of the tight; on releasing 
the shutter, the full intensity of the light 
takes effect. After the pupil is maximally 
dilated, the patient lies on the table, a surface 
anesthetic is instilled and the cornea mois- 
tened by isotonic saline. 

For the macular area the exposure time 1s 
0.1 to 0.25 second ; for peripheral tears and 
retinal periphlebitis, one to two seconds. An 
exposure of less than 0.5 second is entirely 
painless, but with an exposure of two sec 
onds a drawing pain from the heating re 
sults. After light coagulation, small intra 
retinal hemorrhages are frequent, but no 
hemorrhages into the vitreous have resulted, 
and no. other complication has_ followed. 
Histologic examinations show that a firm ad- 
hesive chorioretinal scar is pre xluced, that the 
coagulation extends only to the inner layers 
of the sclera, that the vitreous and its limit 
ing membrane are not affected, and that no 
adhesions are formed between the limiting 
membrane and the coagulated area. 

Meyer-Schwickerath states definitely in 
Documenta Ophthalmologica, 1956, that co 


agulation of the iris over the normal lens 
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leads to a circumscribed subcapsular opacity. 
He uses light coagulation to produce a new 
pupillary opening only in aphakic eyes with 
seclusio pupillae. After the eve is well anes 
thetized, a glass ring is placed over the limbus 
by means of which the cornea is kept con 
stantly under water. The exposure time is 
not over 0.5 second, In 36 eyes so treated, a 
new pupil was produced immediately in six, 
and in 14 the coagulation necrosis developed 
into a hole within a few months. The reaction 
after coagulation is checked by the use of 
corticosteroid preparations locally and sys 
temically. As light coagulation cannot be 
effective unless the tissue is light absorbing 
or has a light-absorbing tissue immediately 
posterior, light coagulation is valueless for 
after-cataract membranes, and in bullous ret 
inal detachments. It is not suitable for ret 
inoblastoma if the lesion is larger than one 
dise diameter. Xanthelasmas of the lids, how 
ever, can be successfully coagulated. 

Meyer-Schwickerath emphasizes that the 
coagulation temperature must be reached in 
the shortest possible time, within two sec 
onds, as otherwise the heat is diffused away 
by the blood vessels. When light similar in 
spectral range to that of the sun (350 to 
1.000 millimicrons) is focused on the retina 
no damage occurs to the cornea from ultra 
violet or to the lens from infrared rays. 

With the apparatus used by McDonald and 
Light the area of retinal coagulation is one 
dise diameter, twice that produced by the 
heliocauter. The apparatus demands more 
time for effective coagulation of the iris, 
three to five seconds, while the heliocauter 
needs but 0.5 second. 

The essayists have proved that with the 
lens light 
safely used on the iris. Whether it may 


present coagulation cannot be 
be used advantageously in certain types of 
aphakic glaucoma is another question. Of 
greater significance than the investigation it 
self isa by product thereof—a readily acces 
sible substitute for the heliocauter with which 
it may be confidently anticipated that further 
research will duplicate the positive advan 


| 
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tages that the heliocauter has demonstrated. 
Strangely enough, for this we are indebted 
to Becker's speculative misconception which 
inspired this study. 

David Shoch, 


Corresponding Secretary 


MEMPHIS EYE, EAR, 
NOSE, AND THROAT SOCIETY 
BILATERAL DENDRITIC ULCERS 


Dr. ALIce 
W. R., 


mild inflammation of both eyes several years 


R. Deurscn presented Mrs. 
aged 43 years, with the history of a 
ago, for which she used ey edrops prescribed 
at that time. In April, 1956, her eyes felt 
scratchy again, As she did not have her eye 
drops she used some milky drops given to 
her by a friend, Those drops did very well 
for a few days. For the last week, however, 
lid swelling and lacrimation occurred and 
her vision seemed blurred. She had never 
worn glasses except for reading. Her gen 
eral health had alway s been good. 

When she was seen for the first time late 
in April, 1956, she had bilateral edema of the 
lids, foamy secretion between the lashes and 
in the lid angle, and a diffuse swelling of the 
conjunctiva of the lids. The bulbar con 
Both 
showed a fine punctate staining in the center. 


junctiva was also injected. corneas 
The preauricular glands were not enlarged. 
The pupils reacted to light. Fundus examina 
tion was impossible because of the severe 
photophobia. Only epithelial cells and lym- 
phocytes were found in the conjunctival 
scraping. 

prescription for Chloromycetin drops 
and aureomycin ointment was given to her. 
When she returned two days later the right 
cornea had numerous star-shaped superficial 
ulcers, and the left cornea was unchanged. 
At this time the right cornea was denuded, 
cauterized with tincture of iodine; homat- 
ropine, paredrine, and a pressure bandage 
were applied. The treatment for the left eye 
was not changed. She was asked to return the 
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next day but did not come back until four 
days later. 

On that day the right cornea did not stain 
and was clear with exception of a very fine 
epithelial haze. The left cornea had a large 
dendritic ulcer, the pupil was narrow, and 
rhe left 


cornea was denuded, cauterized with tincture 


the iris swollen and hyperemic. 


of iodine; atropine and a pressure bandage 


were applied and aureomycin (250 mg., 


four 
times daily ) was prescribed. 

While the right eye returned to normal 
during the following days, the left eve de 
veloped a central dise-shaped opacity in Bow 
man’s zone with recurrent breakdowns of 
the epithelium in this area. By the end of 
May the left eve was quiet. A central super 
heial corneal opacity remained. She reported 
by mail that she had been well ever since 

Bilateral dendritic keratitis used to be a 
very rare disease but since World War II 
more cases of this kind have been observed 
(Thygeson, P.: Am. J. Ophth., 36:269, 
1953). Dendritic keratitis has developed in 
patients undergoing systemic and topical cor 
tisone therapy. The question was raised as 
to whether certain stimuli may call the dor 
mant herpes virus into activity and allow it 
to be liberated into susceptible tissue. It was 
also assumed that cortisone might release the 
virus from the nuclei of the affected cells and 
spread the infection by disturbing the local 
immunity ( Braley, A. E.: Am. J. Ophth., 35 
1737, 1952) 

The patient presented gave the informa 
tion that she had never had a fever blister. 
It is, however, possible that the mild attack of 
conjunctivitis which she mentioned in her 
history was an acute herpetic keratoconjunc- 
tivitis (though this disease mostly occurs in 
much younger persons) and that this latent 
infection was reactivated by cortisone, 

This case was reported to demonstrate that 
it is not only necessary to evaluate carefully 
the use of cortisone for every case, but that 
the patient should be warned that this medi- 
cation is only for himself and should never 


be given to anybody else. 


ACUTE GLAUCOMA AFTER CATARACT EXTRAC 
TION 
Dk. Pritie MerRIweTHer LEWIs reported 
an unusual complication after cataract opera 


tion. 

M. M., a Negress, aged 63 years, had been 
under observation and treatment since 1943. 
8.0D., O.D.; 


20D., O.S. There was vitreous degenera 


She was quite myopic, 


tion and myopic stretching in both eves, much 
worse in the left where there was a posterior 
staphyloma. Best vision was: O.D., 20/70, 


14: 08., 


She was seen every vear or two but it was 


counting fingers at two feet 


not until 1950 that chronic simple glaucoma 
was diagnosed. The tension was 34 mm. Hg, 
().D., and 46 mm. Hg, O.S. The tension was 
not permanently controlled well by mioties 
SO a cy cloelectroly sis was done on both eves 
in 1952. By means of miotics the tension was 
then controlled and vision and fields main 
tained until 1955 when, in spite of the regu 
lar use of mioties, the tension rose and re 
mained in the upper thirties. Small doses of 
Diamox controlled this fairly well and was 
well tolerated. Over the years there was a 
gradual advance in nuclear cataracts so that 
vision in her better eve fell to 20/200, J12. 
On April 26, 
capsular cataract extraction, with two pe 


1956, a round-pupil intra 


ripheral iridotomies, was done without any 
difheulty. A bubble of air was placed in the 
anterior chamber and both pilocarpine and 
eserine were instilled. 

Twenty-four hours later the eye was 
The lower half of the iris was 


Che bubble oc 


cupied the upper half of the anterior cham 


dressed. 


plastered against the cornea 


ber where the iris was pushed back so that 
the upper half of the chamber was deep. The 
position of the bubble was due to the fact 
that the patient had spent her entire time 
with her head and torso elevated on a back- 
rest. The pupil was dilated in spite of two 
percent pilocarpine and eserine being used in 
the operating room. The eye was quite hard. 
By lowering the head over the side of the 
bed, the air bubble was made to go to the 
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lower half of the anterior chamber, pushing 
the iris away from the cornea. The iris re 
mained stuck to the extreme periphery, ap 
parently blocking the angle. Frequent mi 
otics, including DFP four times, were used 
to try to contract the pupil and draw the iris 
away from the angle. Diamox (500 mg.) was 
given at once and 250 mg. every four hours 

Examination eight hours later showed the 
cornea quite steamy and the eye stony hard 
The bubble was back in the upper half of 
the chamber with the lower half of the iris 
against the cornea. Vision was reduced to 
light perception. 

The eve was anesthetized and a retro 
bulbar injection of procaine and adrenalin 
given. Paracentesis was performed in the 
lower temporal quadrant and the air let out. 
Immediately the cornea cleared and the pa 
tient said “I can see.” The following morn 
ng, 48 hours after operation, the eve Was 
again hard, the cornea steamy, and the pupil 
dilated. However, the anterior chamber had 
reformed and was fairly deep. Strong mi 
otics and Diamox were continued, The next 
day the cornea had cleared, the tension was 
normal, and the patient could see. No further 
complications occurred and the patient left 
the hospital on the seventh postoperative day 
in good condition. 

When seen a few days later, the tension 
was 20/100 


out glasses. It was felt that this eve would 


normal and vision was with 
have been permanently blinded if appropriate 
treatment had not been promptly instituted. 
Therefore, this case serves as another bit of 
evidence in favor of the daily inspection and 
dressing of all postoperative cataract cases. 
Eugene A. Vaccaro, 
Recording Secretary 
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YALE UNIVERSITY 
CLINICAL CONFERENCES 


January 11 and 25, 1957 
Dr. R. M. presiding 


SURGERY IN CONGENITAL GLAUCOMA 


Dk. Harotp G. 
ophthalmology, University of Pennsylvania 
School of Medicine, said that the term con 


SCHEIE, professor of 


genital glaucoma has been applied to all the 
cases of primary glaucoma occurring in pa 
tients under the age of 35 years, but the dis 
ease acts just as any chronic simple glaucoma 
does. There is no difference between the in 
fantile and juvenile glaucoma in respect to 
the appearance of the angle. Infantile glau 
coma would be that developing from birth 
up to the age of two or three vears, when the 
eve Is still elastic. 

The major symptoms of infantile glau 
coma are: 

1. Photophobia, which in Dr. Scheie’s 
opinion is the most important symptom, He 
also noted that one third of the cases of in- 
fantile glaucoma have symptoms at birth. 

2. Enlargement of the globe. 

3. Corneal haze, which in the beginning is 
due to subepithelial uid collection and later 
to edema of the stroma and cicatricial opaci 
ties. 

4. Ruptures of Descemet’s membrane. 

5. Glaucomatous atrophy of the optic disc, 
which is considered a poor sign and develops 
rather late because the eve is elastic. 
6. Increased intraocular pressure. 
In connection with the measurement of 
the intraocular pressure in these cases, Dr. 
Scheie emphasized: (1) General anesthesia 
with complete relaxation is absolutely im 
perative; the eyes must not be rotated up 
ward ; if the eye is still rotated upward under 
anesthesia, a tension of 35 to 45 mm. Hg 
is common and represents a false-positive ; 
(2) endotracheal anesthesia is advised for 


complete freedom of the airway. 


Sources of error in measuring tension 
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were noted as: (1) Incomplete anesthesia ; 
(2) dehydration preoperatively which may 
give rise to too low a tension; (3) the cor 
neal diameter is not a practical consideration 
in the measurement of tension in these cases. 

The upper limit of normal is considered as 
27 mm. Hg (Schistz). Dr. Scheie empha- 
sized that a tension taken in the office using 
a baby bottle for sedation is definitely no 
good. He observed that he has seen no case 
which showed progression of the condition 
if the tension (when properly taken) was 
under 27 mm. Hg. He would not operate on 
any child unless tension taken under anes 
thesia was definitely abnormal. 

Dr. Scheie then discussed gonioscopy in 
infantile glaucoma. He mentioned the palli 
sading that is noted at the iris periphery. 
He does not believe the iris is attached to 
Schwalbe’s line and cannot see a film over 
the canal of Schlemm area. He studied 90 
eyes in which the canal of Schlemm filled 
anterior to the tris level by compression of 
the jugular vein. 

Surgery, its techniques, and present status 
were next discussed. Dr, Scheie noted that 
the operation of goniotomy was first per 
formed in 1891 by deVincentiis. In 1942 and 
1947, Barkan used goniotomy in open-angle 
and in congenital glaucoma. In cases of con 
genital glaucoma, this technique has been 
retained, The operation apparently re-estab 
lishes the flow of aqueous to the canal of 
1946, Dr. Scheie did his first 


goniotomy with satisfactory results and, in 


Schlemm. In 


1949, his first goniopuncture. 

Concerning the technical details of the 
operation, Dr. Scheie usually prefers to make 
the goniopuncture below to preserve the 
upper part of the eye. Edema of the sub 
conjunctival spaces may be present for three 
vears following operation. Dr. Scheie be 
lieves that the goniopuncture works by filtra 
tion. Mechanism of action of goniotomy is 
not know but perhaps it, too, works by filtra 
tion through microscopic clefts. The opera 


tion 1s worthless in persons over 30 vears of 
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age. In infants, both goniotomy and gonio 
puncture can control the pressure. In juve 
niles, goniotomy is not useful but goniopunc 
ture cures a good percentage of cases. He 
mentioned a series of 30 juvenile glaucoma 
patients in which control was achieved in 
65 percent by goniopuncture. If an infant is 
born with bupththalmos, the prognosis for 
good vision is not favorable. If the condition 
develops after birth, the prognosis for vision 
is better. Combined gomotomy and gonio 
The effect 


seems to be better than from either gonio 


puncture is a good operation 
tomy or gomiopuncture alone. Slides and a 
movie were shown to demonstrate the opera 
tive pre wedures. 

In conclusion, Dr. Scheie emphasized two 
points: 

1. The importance of early diagnosis. 

2. Great care in recording the ocular ten 
sion is necessary to avoid both false positives 
and false-negatives. 

ASANELLA: What would 
limit of 


Discussion. Dr 
you consider as the upper cor 
neal diameter in considering indications for 
operation 

Dr. Scueie: | think you can operate on 
anybody. However, where the corneal diame 
ter is 14.5 to 16 mm., goniopuncture is the 
procedure of choice because the very thin 
walls of the eve make the chance of a func 
tioning canal of Schlemm very slight. The 
upper limit of the normal corneal diameter 
Is usually considered to be 12 mm. 

Dr. FASANELLA: Would you discuss im 
mediate complications of the operation. 
Hemorrhage is the chief 
This 
washed out immediately at operation through 
Do not 


the anterior chamber. 


Dr. ScHEL 


immediate complication. should be 
the goniopuncture entrance wound 
let it 
Secondary hemorrhages are most unusual. 


accumulate in 


Infection is rare. Traumatic cataract is pos 
sible but rare. In connection with operative 
technique, Dr. Scheie added that the pune 
ture opening should be small. If too large, it 
is easily possible for the iris to plug the open- 
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He does not use a contact lens at opera 


ing, 
tion, 
Dkr. YUDKIN 
apy postoperatively 
Dr. SCHEIE: 
and steroids locally for three days. Miotics 


Do you use any local ther 
[ use prophylactic antibiotics 


are instilled at the time of surgery to prevent 
prolapse. Usually miotics are also used pre 
operatively unless there is real doubt of the 
diagnosis. 
Dk. GLass: I noticed in some of your sta 
tistics that you reoperated four or five days 
after an original operation. How long do 
you usually wait to evaluate the results of an 
operation ? 
Dr. SCHELL 


six to eight weeks after the first operation. 


We now never reoperate for 


A pressure level of 50 mm. Hg is common 
immediately postoperatively. Both eyes are 
bandaged for 24 hours. 

Dkr. FREEMAN: I believe that goniotomy is 
not necessarily a specific type of operation, 
knife affect a_ relatively 


because the may 


broad region in the eve, whereas a gonio 
puncture is a relatively specific operation. 

Dr. Scuete: In goniotomy all | know is 
that | sweep a knife across the trabecular 
region, | do not know for sure if filtration 
into the canal of Schlemm is re-established 
or whether microscopic fistulas are formed, 
or Whether another mechanism is at work 

Dk. Lirrte: Are the results usually per 
manent ? 

Dk. SCHEIE: The number of reoperations 
after the third month is very small, so far. 
(ur oldest case goes back to 1946, therefore 
the late results, in another 10 years or so, 
are as yet unknown. 

Dr. Lovekin: Have you had any case of 
dislocated lens ? 

Dr. SCHEIE: No. Fortunately the zonule 
in youngsters is very tough. 

Dr. FASANELLA: Does tonography help in 
determining the mechanism of action of these 
operations ? 

Dr. Scuere: The aqueous outflow is re 


established, but that doesn’t tell us how. 


' 
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KERATOPLASTY: REOPERATIONS AND MAN 


AGEMENT Ot IMPLICATIONS 


Dr. R. Towntey Paron, New York, dis- 
cussed the management of complications in 
keratoplasty and presented numerous slides 
of illustrative cases. One slide demonstrated 
a case of perforating ulcer of the cornea. 
Dr. Paton noted the technical difficulty of 
using the trephine in this type of eye. This 
can be managed by merely outlining the in 
cision with the trephine after which a suture 
can then be placed in the center of the out 
lined button and pulled upward and the but 
ton then cut away with scissors. 

Cases of nodular dystrophy usually show 
a high percentage of good results. In these 
cases, the corneal thickness is usually nor 
mal and there is a good anterior chamber. In 
conical cornea, where 


occasional cases of 


there is considerable edema or hydrops of the 


cornea, it may be very difficult to use the 


trephine. Some of these cases are best done 
with a square graft. 

One case presented was that of a pa 
tient with multiple embedded corneal foreign 
bodies as a result of an explosion. In this 
type of case, there is always the danger of 
getting some minute foreign bodies into the 
anterior chamber. 

Dr. Paton noted that in cases with exten 
sive corneal sears, prognosis is doubtful. In 
cases of Fuchs’ dystrophy, better results are 
achieved if operation is done before vascu- 
larization develops. He said that cases of old 
trachoma do not do well, usually because of 
too much vascularization and scarring, One 
may occasionally do a preliminary partial 
penetrating trephination, which then is left 
alone for one or two weeks. This helps to 
evaluate control of vascularization and reac- 
tion of the eve. 

In discussing the various complications of 
operation, Dr, Paton mentioned: (1) Failure 
to remove all of Descemet’s membrane; 
(2) Abscess of the graft. 

Some technical points in the operative pro- 
cedure include: 

1. Necessity of keeping the trephine per- 


PROCEEDINGS 


pendicular to the cornea to avoid lacerating 
the iris. 

2. It is generally better to perforate along 
the temporal margin because it is easier to 
get the scissors in the wound in that area 

3. For incarceration of the iris, the usual 
treatment is to pull out the iris, excise the 
prolapsed area, and put in a fresh suture. 

4. Anterior synechias, if small, can be cut 
by means of a Wheeler or Ziegler knife. Ex 
tensive adhesions must be cut with scissors 
to avoid tearing the endothelium off the ad 
jacent cornea. Occasionally in such a case it 
is better to repeat the transplant. 

5. In aphakia, one can use a metal ring 
sutured to the sclera in order to lift up on 
the eye or a prophylactic spatula can be 
placed across the anterior chamber before 
making the trephination. 

Dr. Paton then discussed the question of 
poor donor material as a cause of bad results 
that 
examined with the slitlamp. If the eye is 


and recommended each donor eve be 
collapsed, one can stiffen the eve with injec 
tions of saline and cotton gauze to restore it 
to a useful consistency, Glaucoma eyes can 
be used if the cornea is clear, He would not 
use eyes of patients dying from infectious 
diseases, such as meningitis, and would not 
use those from cases of lues, glioma, or sar 
coma, 

As to the type of sutures to use in the 
operation, Dr, Paton noted that overlying 
sutures were much easier to remove than 
edge-to edge sutures. He uses a curved plas 
tic guard overlying the central button to help 
keep it in place. Bullous keratitis of the 
graft can be temporarily relieved and cleared 
with hot air, very often with a hair drier. In 
these cases, a lamellar graft can be repeated. 
Late clouding of the graft—six months after 
operation—usually requires reoperation. 
Cases of uveitis which develop after the 
treated 


corneal transplantation should be 


just as usual cases of uveitis; the chances 
are that the graft will remain clear. He 
noted that two thirds of transplantation cases 
show keratic precipitates from a low-grade 
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traumatic cyclitis; this can be easily treated 
as a usual case of cyclitis. Dr. Paton advised 
the use of a moist-chamber glass for seven 
months after operation. It keeps the patient 
more comfortable and helps to keep the trans 
plant clear. He noted that the transplant is 
anesthetic for several months, which makes 
this type of treatment quite advisable. 

Discussion, Dr. FREEMAN: The traditional 
pathologic section doesn’t tell us much about 
corneal transparency and newer methods will 
have to be developed to help us with this 
problem, Basically homografts in other parts 
of the body do not work, The cornea seems 
to be the chief exception, 

Dr. Wires 
ous can be 
that 


In aphakia where some vitre 
seen in the anterior chamber, 
would a contraindication to opera 
tion? 

Dr. Paton: No 


is dithcult but it can be accomplished by the 


Control of vitreous loss 
methods previously mentioned 

Dk. WonG: What is your opinion of emer 
gency corneal transplant for chemical acci 
dents and also what is your opinion of the 
use of steroid therapy in keratoplasty for 
herpes of the cornea? 

Dk. PATON: In connection with emergency 


transplants, one rarely has eyes available 


when it is necessary. In connection with 
herpetic keratitis, the use of topical steroids 
is considered in some quarters definitely con 
traindicated and yet we know that, in the 
early stages, much temporary benefit can oc 
cur from the use of topical steroids. In some 
20 or 25 cases of herpetic keratitis, we have 
found cures by using intravenous ACTH in 
fairly large doses. In general, however, | 


would agree that topical steroids should not 


be used in herpes cases 
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Question from tloor: Have you used cor 
neal transplants for dense blood staining of 
the cornea ? 

Dr. Paton: | have in one case and the 
patient did very well. 

Dr. CHANG: In connection with beta ra 

like 


treatment 


diation, | would to ask: (1) Is pre 


operative indicated; (2) would 
you use postoperative treatment right after 
operation or use steroids first: (3) for treat 
ment of a deep vessel, a lot of radiation 1s 
usually necessary and the usual applicator is 
too large to deliver a concentrated dose with 
out some damage to the rest of the eye, a 
smaller applicator would seem to me to be 
definitely more helpful. What do you feel 
about this problem 

Dk. Paton: Postoperative radiation early 
after operation is usually dangerous, espe 
cially because of the necessary manipulation 
of the eve, There is danger of bulging of the 
graft or dislodging it and, therefore, I do not 
advocate it in the early postoperative period. 
Secondly, late radiation doesn’t do too much 
good, | believe radiation should be done be 
forehand, when indicated. | would like to ask 
here feel about the 


bad 


how the radiol 


dangers of possible late results from 
beta-ray therapy. 

Dr. CHANG: If the beta applicator dosage 
is checked periodically, we know pretty well 
that the proper dose will be given, I do 
not feel concerned with the possible carcino 
genic effect from its use in eve cases. In re 
lation to wound healing, a dose of 5,000 r 
would probably delay wound healing. For 
destruction of superficial vessels 3,000 rep 
is generally used. We try to keep the dose 
below 5,000 rep. 

William T, 


Recording Secretary 


Glass, 
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CHANGING CONCEPTS IN RETINAL DETACHMENT SURGERY 


Gonin, almost 40 years ago, first postu- retinal break from the surrounding retina, 
lated and demonstrated the fundamental the patient was usually cured. Clifford 
principles for reattachment of the retina. Walker, in this country, was one of the pio 


They were: recognition of retinal holes, sur- neers and made a great contribution in in 


rounding them with a choroidal reaction: —strumentation as well as the surgical applica 
and then allowing the retina to come in con- tion of Gonin’s principles. To him we are 
tact with the treated choroid. When the re- indebted for the Walker pin and a compact 
sultant scar tissue sealed off or isolated the diathermy apparatus. In Europe, Gonin, 


: 


others contributed to 


\\ eve, and 


our knowledge of this most serious ocular 


Lindner, 


affliction. 

For the first 15 vears after Gonin’s trea 
tise, ophthalmologists were concerned with 
the modifications of intrascleral diathermy, 
penetrating diathermy, and methods of evac 
uating subretinal fluid, as well as methods 
and charts for localizating the retinal breaks 
A few ophthalmologists attempted the more 
radical procedure of resecting a strip of 
sclera in order to shorten the eyeball. This 
operation had first been attempted by Muel 
ler in 1903, For many years, however, the 
treatment of choice was to surround the 
hole (or holes) with as much diathermy as 
possible, evacuate the subretinal fluid from 
the sites of 20 to 30 penetrating pins, keep 
the patient in bed for three or four weeks, 
then pinhole goggles for eight to 12 weeks 
and hope that everything was in order! 

The cure rate with this regime varied be 
tween 50 to 70 percent, depending upon the 
selection of cases, criteria of success, and the 
patience and skill of the surgeon. Though the 
recognition of retinal breaks was for many 
vears heralded as the most important factor, 
there were many surgeons who were operat 
ing on the “geographic” principle—treat all 
the sclera underlying the detached retina! 

With the end of World War II, the oph 
thalmologists here and abroad could once 
again devote time to studying this crippling 
ocular disease. It had been recognized for 
some time that the causes of failure in retinal 
detachment surgery were unrecognized ret 
inal breaks and inability to bring the retina 
in contact with the diathermized choroid. 
The first factor probably was due to the so- 
called “pressure” under which many of us 
work, and also to our unfamiliarity with indi 
rect ophthalmoscopy. There is no question 
that Schepens deserves full credit for rein 
troducing and stressing the importance of in 
direct ophthalmoscopy. To most American 
ophthalmologists, life was “too darn short” 
to fool with indirect ophthalmoscopy ! With 


it, and with experience, one undoubtedly 
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could) study the vitreous and peripheral 
retina more completely than with our battery 
or transformer-operated direct ophthalmo 
scopes. 

he second factor of the retina not com 
ing in contact with the treated choroid was 
confirmed by improved biomicroscopic 
methods of examining the vitreous, patho 
logic studies of the vitreous (especially its 
role in the production of retinal detach 
ments), and clinical observations. This led to 
many modifications of the classic diathermy 
operation for retinal detachment. 

The idea that we might be dealing with a 
shrunken retina, or traction on the retina 
by a shrunken vitreous, led to the adoption 
of more radical surgical procedures. Most 
of these were modifications of the scleral 
shortening procedures attempted by a few 
radicals of the previous decade. Their re 
employment was prompted by the factors 
already mentioned, as well as by more satis 
factory anesthesia, instrumentation, and pre 
vention of infection (and inflammatory re 
action) with antibiotics and the judicious use 
of steroids. 

For several years the scleral resection pro 
cedure was used as a secondary or tertiary 
procedure, when conventional diathermy had 
failed, or as a primary procedure in those 
cases where experience had shown that the 
prognosis with conventional diathermy was 
very poor. In 1945, Leopold was able to 
collect 121 cases of scleral resection reported 
in the literature. A few years later, some 400 
cases were reported at one meeting attest 
ing to the increase in popularity of this pro 
cedure, 

The increasing acceptance of the scleral 
resection procedure was based on several 
factors. One, its success in cases where other 
methods had failed; secondly, if it were sat 
isfactory as a secondary or tertiary pro- 
cedure, why not adopt it as a primary pro 
cedure, when the operative technique is much 
easier to perform? Also, it appeared to be a 
logical procedure in high myopia; aphakia, 


with the shallow fixed detachments that did 
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settle with bedrest; 


fixed retinal folds; 


not in patients with 


those with extensive pe 
ripheral degeneration; and, finally, pa- 
tients with large disinsertions, and so forth. 

The classic complete and lamellar scleral 
resection procedures aimed at reducing the 
scleral area, as well as reducing the volume 
of the vitreous chamber. This flattening of 
the scleral curvature made it easier for the 
with the treated 
this 


retina to come in contact 
choroid Another 


advantage of 
cedure was that the diathermy applications 


pro 


could be more accurately controlled, since 


they were being applied to the bare choroid, 


or a thin sheet of sclera overlying the cho- 
roid. One did not have to contend with un 
known thicknesses of sclera, which does 
vary considerably, 

The infolding procedures involving poly 
ethylene tubing, plastic sheets, sclera, nylon, 
or chromic sutures, and so forth, differ from 
the above in that the volume of the vitreous 
chamber is more markedly reduced, and, be 
cause of the augmented choroidal roll, there 
is little reduction in the inner surface that 
must be covered with retina. 

One of the complicating factors of the 
lamellar resection pre wedure and the outfold 
ing procedures is that the scleral wall may 
be reduced so much that there may be too 
much slack in the retina and that it will not 
with the treated choroid 


come im contact 


despite adequate drainage of  subretinal 
fluid. 

The advantage of the infolding procedure, 
incorporating some substance in the area of 
resection, is that by mechanically forcing the 
choroid against the retina an adhesive ring 
may be formed about or posterior to the 
hole, last 


formed. With the more permanent type (that 


which will until a firm scar is 


is, the complete encircling tube of Schepens, 
or the girdling suture of Arruga) the volume 
of the vitreous chamber is greatly reduced, 
and a more or less permanent new ora is 
formed in the region of the equator. By re- 
ducing the volume of the vitreous chamber, 


further detachment by vitreous contracture 
may be avoided, and multiple peripheral 


breaks—or large holes or disinsertions—may 
be walled off. The proponents of this pro 
cedure also feel that there is less destruction 
of the sclera with diathermy (since it is ap 


Also, by 


mechanically forcing the choroid against the 


plied to the bed of the resection ). 


retina, one does not have to wait for delayed 
absorption of the subretinal fluid, and the 
patients can ambulate and get about in a 
matter of days, rather than weeks. 

There are some who have become so 
enthusiastic about this factor that they now 
have practically abandoned all scleral and 
intraseleral diathermy. In cases of small 
holes, with or without detachment, a scleral 
Hap is prepared, diathermy applied to the 
thin base of sclera, and the choroid in 
vaginated by means of small pieces of tubing 
buried under the scleral flap. 

It must remembered, however, that when 
ever sclera is resected or outfolded, there al 
Ways is a reduction in the scleral area, and 
some infolding component, The extent of the 
latter will vary considerably as to the typ 
of surgery performed. 

Since it is acknowledged that the vitreous 
plays a dominant role in the production of 
retinal detachments, it is only natural that 
attempts should be made to attack the prob 
lem with this in mind, Cutler and others 
have replaced opaque vitreous secondary to 
hemorrhage with fresh vitreous, but to 
Shafer must go the credit for arousing in 
terest in the injection of fresh vitreous into 
the vitreous cavity to force the retina against 
the choroid. Though the principle seems 
sound, why did not saline or air, which have 
been used before, prove as effective ? It may 
be that fresh vitreous has some lytic proper 
ties on diseased vitreous, and that vitreous 
adhesions are broken down. It probably is 
not as yet ready to be used as a primary pro 
cedure, though all who have tried it have un- 
doubtedly had at least one or two remarkable 


results. 


| 
1 
‘ 
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Where do we go from here? “The old 
order changeth, yielding place to the new.” 
Let us not change too quickly! 

No matter what technique is used, one 
must localize the breaks and close them—or 
wall them off—-with diathermy. The newer 
techniques are no short cut to success. The 
preoperative examination may take as long 
or longer than the actual surgical procedure. 
There is no such thing as a simple retinal 
detachment; there are some that are easier 
than others, but one should not forget that 
simple diathermy may produce massive 
vitreous contracture, and that the injudicious 
use of penetrating pins may lead to the pro 
duction of new retinal holes. One should also 
remember that detach 


ments are bilateral in 25 to 35 percent of pa 


idiopathic — retinal 
tients. Though our concepts in treating these 
patients have changed, no new simple treat 
ment or short cuts have been devised. There 
is no question that the operator should use 
the procedures he is familiar with and with 
which he has had some measure of success. 
The present methods of therapy—with all 
the fancy infoldings, outfoldings, imbrica 
tions, and so forth—may eventually prove 
too radical. We need to know more about the 
currents used in producing our choroidal re 
action. What frequency and what intensity 


produce the proper eschar, and do the 
least trauma to the vitreous Should it be 
unipolar or bipolar ? What is the role of 
vitreous implantation? Do we have sub 


stances that will liquefy the vitreous without 
disturbing the other components of the pos 
terior chamber? There are a score of prob- 
lems to be solved! 

With the increasing longevity of the popu 
lation, the problem of retinal detachments 
will be even more serious. The efforts to 
thwart the degenerative diseases will un- 
doubtedly be of some value in the treatment 
of patients with potentially weak retinas. If 
the patient should require surgical interven 
tion, our treatment should follow accepted 


and proven surgical principles. The pioneer 
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ing should be left to those with the clinical 
material to support or disprove their claims. 
We must be alert to changing concepts but 
not so radical as to jeopardize the patients’ 
chances for a successful result. 


Robb Mel Jonald. 


THE CRUISE CONGRESS 
The IIT Pan-American 
held on board the Queen of Bermuda in 


Cruise Congress 
February served two purposes which were 
proposed by the council of the parent asso 
ciation and fulfilled to the complete satisfac 
tion of everyone associated with the meet 
ing. The primary purpose was to conduct a 
scientific program on current clinical oph- 
thalmology under leisurely circumstances 
with time and opportunity for free and full 
discussion of subjects that are of interest to 
the average practitioners. The scientific pro 
gram was planned by Dr. James H. Allen 
whose previous experience in program plan 
ning for former cruises was so effective. 
Speakers for panel discussions were selected 
or their known familiarity with a given sub 
ject and their experience in teaching. The 
assignments consisted of lectures, work 
shops, panel discussions, moving pictures, 
and a wealth of slide demonstrations. 

The other planned feature of the cruise 
Was to carry to the ophthalmologists of the 
Caribbean area our greetings and to extend 
to them our since appreciation of their ac 
complishments in their own countries and to 
assure them of our desire to co Operate W ith 
them through the Pan-American Association 
of Ophthalmology in the development of 
better clinical practice and medical teaching. 

The II 


was no experiment. The success of the pre 


Pan-American Cruise Congress 
vious cruise congress pointed to the value of 
holding a scientific assembly under condi 
tions of relaxation impossible in the usual 
full-dress convention of a few days crowded 
with committee meetings, exhibits, special 
engagements, and a minimum of social hours 
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with the family and friends, Usual stated 
meetings of national societies are crowded 
with attractions like a three-ring circus. At 
tendance is no vacation and there are no 
outside activities. Everyone is out to get 
what he can and to give of what he has. 
There just isn’t time to do more than to pick 
up leads and make contacts that make it pos 
sible to continue at home after the start 
picked up at the meeting. 


On board a luxury ship such as the Queen 


of Bermuda with every facility for business 


and pleasure, there is a feeling of relaxation 
and leisure that brings out audience partici- 
pation not seen since microphones and 15- 
minute papers were adopted as skid runners 
for planned programs. 

Many good ophthalmologists are hesitant 
to talk 


periences in private practice. They are a 


before a group on their own ex 


well-adjusted lot who listen and make 
thoughtful comments rather than preach a 
doctrine that is as fuzzy to them as a new 
science. They have comprehension without 
having to explain to someone else what it 
is all about. The professional teacher is at 
ease for his lectures are backed by hours of 
thought and repeated classroom demonstra 
tions. Experience in lecturing gives one a 
great advantage before an audience, the 
greatest of them is his appreciation of the in- 
telligence of his hearer, He will not talk over 
their heads nor waste their time with triviali 
ties. However, the question-and-answer pe 
riod following the lecture brings out the lines 
of thinking that express the many ramifica 
tions and collateral ideas that make up the 
detail in design and color of the whole pic 
ture, Only in the atmosphere of the cruise 
meeting does one find the complete satisfac- 
tion that comes of having fully considered a 
subject. 

At the ports of call in the islands the resi 
dent ophthalmologists extended a warm wel 
come to the cruise members and_ their 
friends, They appreciate the privileges of the 
Pan-American Association and through the 
contacts with colleagues of the western hemi 


sphere, they have an outlet for their scientific 
accomplishments. Language no longer is a 
serious handicap. We have gained a friendly 
association with millions of our neighbors 
who share our hopes for a better and safer 
world. 


William L. 


Benedict. 


THE FRIEDENWALD 
LECTURESHIP 

The Friedenwald Lectureship has been es 
tablished under the auspices of the Associa 
tion for Research in Ophthalmology as a 
memorial to Dr. Jonas S, Friedenwald. The 
first such lecture was given by Dr. John FE. 
Harris at the 1957 meeting of the associa 
tion. Recently it has been announced that Dr. 
Bernard Becker will vive the Friedenwald 
Lecture for 1958. It is apparent that the 
Friedenwald Lecture will become a highlight 
of the annual session of the Association for 
Research in Ophthalmology, 

Almost immediately after his death, the 
trustees of the Association for Research in 
Ophthalmology appointed an ad hoe com 
mittee to plan a suitable memorial for Dr. 
Friedenwald. A number of different means 
of honoring his memory were considered. 
The 


Friedenwald’s interests and ideals, that an 


committee thought, considering Dr. 
award to encourage and recognize research 
activity by young investigators would best 
perpetuate his memory. Rather than serving 
as an additional award for established in 
vestigators, as does the Proctor Medal of the 
association, emphasis was to be placed on 
the contributions of those who had received 
less recognition and whose contributions 
were current. It was decided that recipients 
would be invited to present a lecture on any 
phase of ophthalmic research at the annual 
meeting of the association; a stipend of 
$500.00 would be awarded to the recipient, 
Almost immediately after the appointment 
of the committee, a number of Dr. Frieden 
and associates sent contri 


wald’s friends 


butions to start a Friedenwald Memorial 


| 
b 


Fund under the auspices of the same com 
mittee. The family of Dr. Friedenwald also 
contributed most generously to the fund. At 
no time has there been a public request for 
This 


turned over the the trustees of the Associa 


contributions. fund has now. been 
tion for Research in Ophthalmology as a 
permanent endowment fund for the Frieden 
wald Lectureship. Further contributions to 
the fund are necessary if it is adequate ly to 
carry out this function. All those interested 
in perpetuating the memory of a great oph 
thalmologist whose contributions are so im 
portant to all ophthalmologists are invited 
and urged to send contributions They may 
be sent to the secretary of the Association 
for Research in Ophthalmology, Dr. Lorand 
V. Johnson, 10515 Carnegie Avenue. Cleve 
land 6, Ohio. 

Suggestions for possible candidates for 
the awards would be welcomed by the trus 
tees, These may also be se nt to Dr. Johnson, 


Sanders. 


WILLIAM ZENTMAYER 


It is with sorrow that Tut JOURNAI 


March 18th at 
home in Merion Station, Pennsylvania, of 


learns of the death on his 
William Zentmayer, one of the deans of 
American ophthalmology. A review of his 
life will appear in an early issue of Tut 
JOURNAL. 


CORRESPONDENCE 
THANK 
Editor, 
American Journal of ( phthalmology 

May I have the privilege of the hospitality 
of Tut Jo RNAL fora personal message to 
many of my friends and colleagues. 

On my 60th birthday I received a Birth 
day Book which is so extraordinary that it 
is quite out of this world, containing mes 
sages from ophthalmological and medical 


bodies from practically every country in the 


world, as well as delightful messages from 
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To thank the latter indi 
vidually is a pleasure; to thank the official 


many individuals. 
bodies is easy and an equal pleasure ; but to 
thank everyone from the individual societies 
who have done me the great personal honour 
of signing the pages of the book, is an im 
possible task, for they are numbered in thou 
sands, many of them from America. Words 
are a very imperfect medium for expressing 
the thoughts which | feel, and I hope that 
those who showed me so much kindness will 
accept my thanks through this letter. 
Stewart Duke-Elder. 


SURGICAL APPROACH TO FOREIGN BODIES 


Editor, 
American Journal of Ophthalmology 


In the December, 1957, AMERICAN Jour 
NAL OF OPHTHALMOLOGY (page 745) is an 
article, “Surgical approach to foreign 
which is so misleading and poten 
that 


challenged as to 


bodies.”’ 


tially dangerous certain statements 


therein should be their 
authoritativeness. 

The authors refer to “pinpoint localization 
and precise mm. surgery.” Precise surgery 
is impossible under the procedure described 
The 


apparently consists of “two Sweet localiza 


in this article. “pinpoint localization” 
tions.”” Operators experienced in the removal 
of intraocular foreign bodies know that X 
ray localizations cannot approach the accu 
racy of the Berman foreign body locator, 
which really pinpoints the location of a for 
eign body within a mm. 

The authors recommend an incision eight 
mm, from the limbus. Apparently they as 
sume that all foreign bodies are free in the 
vitreous. If they were, an exact X-ray locali 
zation would be quite unnecessary. Actually, 
foreign bodies which have enough velocity to 
perforate the sclera usually pass through the 
vitreous until they meet some more resistant 
tissue, such as the sclera, choroid, or retina. 
in which they are commonly imbedded, so 
that they are seldom free in the vitreous. If 
the operator attempts to move such a for- 
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eign body from the position in which it has 
lodged to an incision eight mm. from the lim- 
bus, he is very likely to draw the foreign 
body sideways through the retina and cause 
unnecessary damage. 

An incision located directly over the post- 
tion where the foreign body has lodged, as 
determined by use of the Berman locator, 
causes minimum amount of damage to the 
retina and confines the damage to a point 
where the area can be easily and accurately 
treated to discourage detachment of the ret 
ina. If the foreign body is really free in the 
vitreous, an incision eight mm. from the 
limbus in the lower, temporal portion of the 
eve is, of course, most conveniently located, 
and is no more traumatizing than if located 
anywhere else. 

The manner of making the incision as de 
scribed in this article is open to criticism. It 
is described as “concentric to the limbus.” 

The incision which was being used by my 
Elbert S, 
ago, and which was not necessarily original 


father, Dr. Sherman, 30 years 
with him, is easier and less traumatizing. 
This consists of the placing of a double 
armed 4-0 suture in a radial direction, so 
that the bites of the needles, about two mm. 
apart, straddle the 
scratch incision is then made down to the 
choroid, the length of the incision depending 


intended incision, A 


upon the size of the foreign body, which is 


usually known. The lips of the wound are 
separated by traction on the ends of the 
suture, which left Im- 
mediately after withdrawal of the foreign 


has been loose. 
body, usually with the hand magnet, the area 
is cauterized in whatever manner the opera- 
tor chooses, the suture is drawn up and tied. 
In this way no suturing of the sclera is per 
formed while vitreous is escaping or pro 
truding. (Even though the vitreous has not 
been entered with the tip of the magnet, 
and I have never entered the vitreous with 
the tip of a magnet, vitreous may still es- 
cape. ) 

(Signed) A. Russell Sherman, 
Newark, New Jersey 


to Dr. SHERMAN 


Editor, 
American Journal of Ophthalmology 


Dr. Sherman, in his comments on our 


article, has inadvertently overlooked several 


details. In December, 1957, AMERICAN 


JOURNAL OF OPHTHALMOLOGY, we stated: 


Many foreign bodies in the vitreous may be re 
moved through a pars plana approach closest to the 
long, concentric 


section Six-mm 


behind the limbus 


particle, using a 
with and eight-mm 


Struble and Croll, in “Technical refine 
ments in the removal of magnetic foreign 
bodies from posterior segment of the eve a 
(AMERICAN JOURNAL OF OPHTHALMOLOGY, 
29: 151-161. | Feb. ] 1946) came to the fol 
lowing conclusions regarding magnetic for 
eign bodies free in the vitreous. 

Certain Zone | 
Distance in mn 


Steel Fragment 
0.25 mm 3.0 
0.50 mm 6.0 
1.00 mm 11.0 
Failure Zone III 


Distance in 


Critical Zone II 
Distance in mm 
30 to 70 
6.0 to 10.0 
11.0 to 16.0 


Greater than 7.0 
Greater than 10.0 
Greater than 16.0 

By noting in advance the size of the 
particle from the X-ray film and referring 
to the table above, one can determine with 
some degree of accuracy whether an ap 
proach over the pars plana will be successful 
or whether it will be necessary to approach 
the particle more posteriorly over the cho 
roid, We stressed that the nonpenetrating 
technique should be followed. 

We are at present working with Mr. R. 
Essling, an engineer, to increase the strength 
of the hand-magnet so that any intraocular 
foreign bodies free in the vitreous could 
readily be extracted by the pars plana ap 
proach, Also intraocular foreign bodies em 
bedded in the retina and choroid can be re 
moved more readily with the new experi 
mental hand-magnet through a sclerotomy 
opening directly over the intraocular foreign 


body. 
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Foreign bodies of the choroid and retina 


should be removed through a s lerotomy 
opening directly over the particle. Pinpoint 
localization is essential to prevent grooving 
and tearing of these structures Nonpenetrat 
ing diathermy barrage should be used around 
the scleral opening. Accurate or pinpoint 
localization is the basis of successful removal 
of magnetic intraocular foreign bodies: 
therefore, it is the basis of preservation ot 
structure and function of the ev« 
Roentgenograms and roentgenographic 
localization of intraocular foreign bodies are 
indispensable. They show the presence of 
most foreign bodies, whether magnetic or 
not, and they furnish a permanent record 
that there was a foreign body. They also 
show its size, shape and general position 
which are essential for preoperative informa 
tion. 
The X-ray 


localization by the Sweet. 


Vogt, or ( ‘omberg method should be done by 


fortunate 
Detroit, 


a highly skilled specialist. We are 
Hospital, 


at our hospital ( Grace 
Michigan) in having an excellent radiologist 
who likes to do Sweet localizations and is 
willing to take the necessary time 

The checking of the primary localization 
can be accomplished by a method described 
by Dr 


tion. The calculated foreign body site is ex 


Struble in 1942 as pinpoint localiza 


posed but, before Ope ning the sclera, a small 
pie ce of lead is sutured to the eveball at the 
chosen position then lateral and posterior 
anterior roentgenograms are taken, From 
the relationship of the foreign body to the 
check marker, the accuracy of incision on the 


The lid 


nitely adds to the accuracy of localization. 


sclera is determined. marker defi 

The Berman locator gives information as 
to whether the intraocular foreign body is 
magnetic and to what degree. The Berman 
X-ray 


localizations and is an excellent instrument 


locator is a good method to check 


to have in the operating room to recheck 
localization if the foreign body has moved. 
Multiple magnetic fragments in the orbit or 
in the tissue adjacent to the globe may pre- 


vent satisfactory use of the instrument. 


While the 


dependently of roentgenogram localizations 


xerman locator can be used in 


its value is greater when combined with X 
ray films, 

The surgical technique used by Dr. A, 
Russell Sherman and his father is excellent ; 
however, we prefer the surgical approach 
described in our article. 

(Signed ) Leo Croll, 
Maurice Croll, 


Detroit, Michigan 


REVIEWS 

SLITLAMP GoNntoscopy, By (,orin, 
M.D., and Adolph Posner, M.D. Balti 
more, Maryland, Williams and Wilkins 

1957. 164 


bibliography, index. Price: $7.00. 


BOOK 


“Oo 


Company, 67 figures, 


pages, 
Cromioscopy has now become a part ot 
the routine examination of the eve and an 
essential part of the study of glaucoma pa 
tients. So far as IT know, the first manual 
that by Archimede 
Busacea (in French) published in 1945 by 


of gonioscopy was 
Ross Lillo, Brazil. Then followed the well 
known American treatise by M. Uribe Tron 
1947. 


Francois, in 1948, prepared a 
pre] 


coso, published by F. A. Davis in 
Finally, J. 
manual (in French), “La Gonioscopie,”” for 


the Societe Belge A phtalmologie, and 
published by Fonteyn, Louvain. These trea 
tises all were well prepared and beautifully 
illustrated, 

In recent years, due to the improvement of 
the gonilens and the slitlamp adjustments, 
slitlamp gonioscopy is becoming more popu- 
lar. It is relatively simple to do and is 
quick to perform, and the newcomer to the 
held can gain facility in the procedure in a 
very short time. 

Gorin and Posner have given us a well 
written and useful manual that adequately 
covers the subject, especially for the begin 
ner. After chapters that contain the anatomy 
and embryology of the anterior chamber 


and the history of gonioscopy, there is a fine 
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chapter of 10 pages on the technique of slit 
lamp gonioscopy. Then come chapters on the 
goniscopic findings in normal eyes, simple 
glaucoma, angle-closure glaucoma, special 
forms of glaucoma, secondary glaucoma, and 
so on, 

The 


white, 


black and 
are The be ik 


be in the hands of every ophthal 


illustrations, mostly in 
particularly gor 
should 


mologist. 

Derrick Vail. 
Titre War AMERICAN Soctal 
Srructure, By Alan G. Gowman, Ph.D. 
New York, The American Foundation for 
the Blind, 1957, 237 pages. Price: $4.00. 


Dr. Gowman’s first publication has re 


BLIND IN 


sulted in a book of prote uund learning in the 
field of sociology and without doubt ts an 
important contribution to the understanding 
of the blind. It is a delightful relief to find 
this study free from the old mechanistic 
comparisons of the blind and sighted. 

This study concerns the impact blindness 
has on the disabled individual's human rela 
tionship. Throughout there is a concern for 
the problems surrounding the blind and for 
the obligations which any individual must 
assume in effectively mastering his disability. 
Dr. Gowman has broken through the barrier 
which has retarded the study of blindness in 
the past, and has opened the way to appre ach 
the dynamic functioning not only of the 
blind but of all physically handicapped in- 
dividuals. 

The selection of subject material has been 
influenced by the need to promote a general 
understanding of the blind through the ap 
plication of social scientific methods, Dr. 
Gowman emphasizes how impossible it is to 
treat the blind and the larger society as dis 
crete conceptual elements, and in discussion 
to speak of the blind without reference to the 
social mold in which their lives are cast, He 
points out that in their dealings with others 
the war-blind find themselves in a wholly 
new and different social category, relation- 


ships are marred by the imposition of stereo 
type attitudes and a sheer lack of knowledge 
concerning the real meaning inherent in 
blindness. 

Any discussion of blindness is likely to be 
charged with emotion. The complete absence 
of sentimentality and false emotion is an 
outstanding feature of this work. The oph 
thalmologist is daily in contact with the visu 
ally handicapped and he will find Dr. Gow 
man’s discussions extremely rewarding. 


James N. Greear, Jr. 


ISTOPATOLOGIA DEL TRACOMA (Volume | 
[Text]; Volume II [Atlas].) By G. 
Scuderi, Turin, Italy, Edizioni Minerva 
Medica, S.A., 83-85. 


Text: 150 pages ; 


Bramante 
Altas: 
291 illustrations in black and white and in 


Vol. I, 3,000 Lire; Vol. I, 


Corso 


146 pages with 


color, Price: 

9,000 Lire. 

This complete and well-documented text 
and atlas on the histopathology of trachoma 
is a noteworthy contribution to ophthalmic 
The 


volume, has a preface by G. 


literature. text, which is the smaller 
Favaloro in 
which he refers to the numerous contribu 
tions on trachoma that have come from the 
School of Catania. 

In his histopathologic study, Scuderi con 
siders the subject of trachoma under seven 
(1) Morphology of 
the agent of trachoma; (2) trachoma of the 


(4) 


chronic interstitial myositis of the orbicu- 


headings, as follows: 


conjunctiva; (3) trachomatous tarsitis ; 


laris, the levator, and the muscle of Muller 


in active trachoma; (5) corneal trachoma: 
(6) trachoma of the lacrimal gland and of 
the lacrimal passages; and (7) rare mani 
festations of trachoma in evolution. 

The atlas admirably complements the text 
and gives a panoramic photomicrographic 
picture of the evolution of the disease from 
its earliest stages through its entire evolu 
tion, Of special interest are the illustrations 
of involvement of the lacrimal gland, the 
muscles, and the 


levator and orbicularis 
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lacrimal passages, about which little has been 
written elsewhere, The chapter on trachoma 
of the cornea, well documented by photo 
micrographs, is complete and includes a wel 
come discussion of posttrachomatous de 
generative lesions 

To sum up, it may be said that the two 
volumes are well worth study by any oph 
thalmologist interested in ocular pathology 
and in external disease of the eve 


Phillips Thygeson. 


Praguair’s CLinicaL PerimMetry. By G. 
Scott. (With a foreword by N. M. Dott.) 
london, Henry Kimpton, 1957, seventh 
edition. 304 280 illustrations, in 


pages, 
cluding five colored plates, bibliography, 
index. Price: 60 shillings 

The sixth and last edition under the au 
thorship and direction of Dr. Traquair ap 
peared in 1949. His book has been known 


and cherished by ophthalmologists, ne urolo 


gists, and neurosurgeons everywhere for the 


past 30 years. It was bad news for all of 
us to learn of November 14, 


1954, although his friends knew that, during 


his death on 


the last five or six years of his life, he had 
suffered a painful, disabling illness, which 
did not, however, dull his characteristic 1m 
the 
Particularly, as 


terest. in progress of ophthalmology. 


Norman M. Dott 


his foreword, “Courageously he 


says in 
had his 
seventh edition in mind; and gave his in 
dications for it to his pupil, colleague, suc 
cessor, and his constant friend, the editor 
of the present volume, Professor George I. 
Scott.” 

George Scott not only “grew up” under 
Traquair but also worked under Roenne 
qualified to wear Tra 
difficult 


job of revising this bible of perimetry most 


and is eminently 


quair’s mantle. He has done the 


skillfully. It 1s no easy matter to pour new 
old bottles the 


wine into without losing 


sparkle. 


Professor Scott has introduced into the 


text a fuller discussion of applied anatomy 
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of the visual pathway, emphasizes the value 
of the confrontation test, discusses projec 
added 


neuropathy, subtracted out-of-date material 


tion apparatus, new knowledge of 
and has rewritten certain parts of the text, 
particularly the chapters on glaucoma, af 
fections of the optic nerves, and on the 
chiasm. Twenty-three new illustrations have 
been added. 

It is good to know that this standard work 
is in such excellent hands, and we welcome 
the new editor with heartiness. 


Derrick Vail. 


VISION OF 
SIZES 


THe Errecr ON BINOCULAR 


VARIATIONS IN THE RELATIVE AND 


LEVELS OF ILLUMINATION OF THI 
Gillott, M.Sc. Lon 


don, British Optical Association, 1957.8 


LAR IMaGes. By H. F. 


pages, 35 figures, bibliography. Price 
$2.50. 
The 


size difference in aniseikonia was not ade 


problem of measuring the relative 


quately solved until the introduction of the 
1945. The 
accurate within 0.2 


eikonometer in author 


this 


space 
found instrument 
percent. The variations in repeated clinical 
measurements averaged 0.4 percent for the 
horizontal measurements and 0.1 percent for 
the vertical. Aniseikonia could be measured 
satisfactorily with visual acuities as low as 
20/100 monocularly or binocularly. An im 
age size difference up to OS percent was 
considered within normal limits. Among the 
emmetropes four percent showed size differ 
ences over this amount. In anisometropia of 
10D. or more, significant size differences 
found in &1 


thoptic treatment for improving fusion re 


were percent. Successful or 
quires that the size error be corrected. Prac 
tically all with size errors of over three per 
cent were in the anisometropic group. 

For subjects of average stereosc sen 
sitivity, an approximate measurement of size 
difference in the horizontal meridian can be 
made by a moving rod apparatus of the 


Sloan-Altman type, giving care to remove 
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all empirical clues to depth perception. Ex- 
periments indicate that the Pulfrich phe 
nomenon is due to a difference in the rela 
tive size of the ocular images as well as to a 
lag in visual perception. 


James E. Lebensohn. 


CELLULAR CHANGES IN CORNEA 
AND Retina. By Prof. Dr. Hans Pau. 
Halle, Carl Marhold Verlag, 1957. Paper 
bound, 111 pages, 100 
Price: DM 38.05. 


REACTIVI 


illustrations. 


This small volume is published as fase. 13 
in Velhagen’s series of individual treatises 


on ophthalmology. 


In the first part the au 
thor discusses cell and tissue regeneration 
in the cornea. In the second part he concerns 
himself with the histologic findings associ 
ated with retinal tears. 

The problem of wound healing in corneal 
lesions was studied in rabbit eves, In addi 
tion to hematoxylin-eosin and Van Gieson 
stains, Pau employed Feulgen’s method for 
selective staining of cell nuclei and St6hr’s 
modification of Gros-Schultze’s silver stain. 
that the 


corpuscles anastomize 


Pau was able to demonstrate 


fixed corneal with 
each other by means of cytoplasmic proc 
esses. Weak silver stains show that each cell 
contains five (rarely more or fewer) dark 
corpuscles. In case of trauma some of the 
cells elongate and assume a linear appear 
ance which he calls 
The dark 


large and divide to form the type of cells 


“spear cells” (“Spies 


szellen”’). chromatin bodies en 
that are usually referred to as wandering 
cells. According to the type and severity of 
trauma they assume a 


may leukocytoid, 


lymphocytoid, histiocytoid, or fibroblastic 
character. 

that the 
“pus cells” in keratitis also originate from 
This 


explained their appearance in areas where 


Further investigations proved 


fixed corneal corpuscles. may have 


newly formed endothelial capillaries had not 
yet made contact with the circulatory sys 
tem. 
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A similar situation seemed to prevail in 
the corneal epithelium (except for the num- 
ber of chromatin bodies which varied even 
more ). 

Interestingly enough there was strong evi 
dence that the fixed corneal cells may even 
have participated in the formation of the 
endothelial cells of newly formed capillaries 
fibers of corneal nerves. 


and the terminal 


Pau was able to substantiate these con 
tents quite convincingly with a large num 
ber of really exciting and beautifully repro 
duced microphotographs. 

In the 


thor arrived at equally surprising conclu 


second part of the book the au 
sions in his investigations of the histologic 


His 


actually was based on the findings of only 


bases of retinal detachment. material 
two patients with retinal detachment who 
died shortly after surgery. This small num 
ber may seem somewhat limited to allow for 


such far-reaching conclusions. However, by 


correlating the histologic findings with spe 


cific ophthalmoscopic pictures, he seems to 
have a rather sound basis for his opinion 

There are two types of degenerative 
(sclerotic) retinal lesions that predispose to 


(1) 


rarefication and vicarious heaping of pig 


retinal detachment: a deep lesion with 


ment clumps of the pigment layer of the 
retina, and (2) a more superficial lesion 
with no or little involvement of the pigment 
laver but grayish-yellow pigmentation of the 
inner retinal layers. 

Hyalinization or fibrosing of the retina is 
common to both lesions. The patches adhere 
rather firmly to the lamina vitrea. However, 
the surrounding retina is weakened, and it 
is here where the tears occur. 

A weakened retinal area per se does not 
lead to 


simultaneous 


without 
the 
Pau does not share the belief that inflamma 


retinal detachment some 


disturbance of vitreous, 
tory lesions cause an adherence between ret 
that 
bryonic peripheral hyaloid vascular system 


ina and vitreous. He thinks the em 


which originates from the disc and takes a 


course parallel to the retina to reach the 


ROOK 


tunica vasculosa lentis at the level of 


\\ leger’s 


with retinal arteries during the fourth month 


ligament undergoes anastomoses 


of gestation. During the subsequent course, 


these vessels become obliterated and form 


mesenchymal septa that are recognized as 
folded membranes. 

If the vitreous becomes detached in some 
constant movements cause 


areas, ts may 


retinal tears at the place of attachment to 


retinal vessels, especially in sclerotic areas 
surrounding retinal arteries. 

Pau puts forth quite original explanations 
for the mechanism of the various types of 


retinal tears, for example, horseshoe tears 
hole formations with and without opercula 
and so forth. Within the limits of a review it 
is not possible to present more than this 
brief outline. 

Vhe illustrations are superb. Not only do 
they show an impeccable technique the 
processing of the specimens but also a keen 
sense of observation and imagination in their 
interpretation. Highly recommended reading 
for anybody interested in either one of the 
two topics in this treatise! 

Stefan Van Wien. 


Licut, CoLour, AND Vision. By Yves Le 


Grand. Translated from the French by 
R. W. G. Hunt, Ph.D., J. W. T. Walsh, 
M.A., and F. R. W. Hunt, M.A. New 
York, John Wiley & Sons, 1957, 512 
pages, 125 figures, bibliography and in 
dex. Price: $11.00. 


Le Grand, now professor at the National 
Museum of Natural History at Paris, com 


posed a three-volume work on physiologic 


REVIEWS 
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optics while at the Institute of ¢ Yptics, The 
second volume, now translated at the solici 
tation of his British confreres, Prof. W. D. 
Wright and Dr. W 


as a receptor of radiant energy. The absorp 


Stiles, considers the eye 
tion from the media affects only slightly the 
perception of light and color. The major 
part of the work is based on experimental 
data in which the viewpoint of the physicist 
This 


which should be helpful to every investigator 


Is consistently maintained. material, 
in this field, answers such questions as how 
to calculate the retinal illumination of a cor 
rected ametrope, or how to find the confu 
sion centers of dichromats from the neutral 
point in their spectrum. 

The last part of the work contains a fas 
cinating review of visual physiology that will 


His 


appeal to the mature ophthalmologist 


torically, the retina was first observed 
microscopically by von — Leeuwenhoek 
(1674), but the visual cells were not dis 
covered till 1835 by Treviranus. Then 
Schultze differentiated the rods and cones 


(1866) and Merkel noted the bipolar cells 
(1870). The retinal consumption of sugar 
is noteworthy—four times as much as that 
of the brain. Most visual problems are still 
veiled, For instance it is doubtful if a purely 
photochemical theory can account entirely 
for the phenomena of dark adaptation. It 
would seem that important modifications 
also occur in the nerve connections between 
retinal receptors. 

This is a book written by a physicist pri 
marily for those well grounded in the physi 


cal approach, 


Jame s I. Lebensohn 


ABSTRACT 


EpireD By Dr. F. 


Abstracts are classified under the divisions listed below 
may belong to several divisions of ophthalmology, although here it is mentioned only in one 


HERBERT 


DEPARTMENT 


HAESSLER 


It must be remembered that any given paper 


Not all of 


the headings will necessarily be found in any one issue of the Journal 


CLASSIFICATION 


oph- 


1. Anatomy, embryology, and comparative 
thalmology 
?, General pathology, bacteriology, immunology 


3. Vegetative physiology, biochemistry, pharma 


cology, toxicology 
Physiologic optics, refraction, color vision 
Diagnosis and therapy 
Ocular motility 

. Conjunctiva, cornea, sclera 
Uvea, sympathetic disease, aqueous 
Glaucoma and ocular tension 


1 
ANATOMY, EMBRYOLOGY, AND COM 
PARATIVE OPHTHALMOLOGY 

Suzuki, A. Fine structure of normal hu- 
man conjunctiva as revealed by electron 
microscopy in sections. II. Acta Soc. 
Ophth. Japan 61 :2254-2258, Nov., 1957. 

This is a description of normal controls 
for an electron microscopic study of the 
trachoma virus in histologic sections. The 
fine structure of mitochondria, Golgi-ap- 
paratus, endoplasmic reticulum and lipid 
granules in the epithelial cells of the nor- 
mal human conjunctiva is described, and 
there are some representative illustra- 
tions. (2 figures, 9 references) 


Yukihiko Mitsui. 


Szirmai, J. A. and Balazs, E. A. Studies 
on the structure of the vitreous body. 
\.M.A. Arch. Ophth. 59 :34-48, Jan., 1958. 

This third paper on the structure of the 
vitreous body is concerned with the cel 
lular structure of the vitreous. Special ref 
erence is made to the cells of the cortical 
layer in the adult. The possible functional 
significance and macrophage character of 
these cells is discussed. The study was 


performed on the eyes of animals and man 


95? 


Crystalline lens 

Retina and vitreous 
Optic nerve and chiasm 
Neuro-ophthalmology 

E-veball, orbit, sinuses 

Evelids, lacrimal apparatus 
‘Tumors 

Injuries 

Systemic disease and parasites 
Congenital deformities, heredity 


Hygiene, sociology, education, and history 


using supravital and fixed preparations. 
(12 figures, 50 references) 
Edward J. Swets. 
2 
GENERAL PATHOLOGY, BACTERIOLOGY, 
IMMUNOLOGY 

rand, 1. Ophthalmomycosis. Szeme 
szet 94:112-116, 1957. 

In the literature concerned with the 
classification of the allergic responses of 
cornea and conjunctiva, ophthalmomy 
cosis has not been mentioned. The author 
observed, during the sensitization of in 
terdigital mycosis of the feet, an ophthal 
momykide forming sterile vescicles in the 
limbus in the society of a dysidrosiform 
rash occurring in attacks mainly on the 
palm. While concerned with the patho 
the 
allergo-ophthalmodermatoses, the author 


logic mechanism of localization of 
assumes that the site of symptoms is in 
fluenced by microtraumata having pre 
viously affected the sensitized organ, and 
by circulatory conditions. The passage of 
allergens in the neighboring tissues is 
promoted by the retarded circulation in 
the loops of the vascular network of the 


limbus. Gyula Lugossy. 
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Kozima, S. An experimental study of 
ocular allergy. Acta Soc. Ophth. Japan 
61 :1902-1908. Oct., 1957. 

Phosphatids were extracted from the 
uvea of cattle eyes. These phosphatids 
(10 mg.) were injected into rabbits intra 
venously with cattle sera (2 ml.) to sensi 
the \fter the 


same combination of antigens was given 


tize animals. four weeks 
to the animals intravenously. Then an 
iritis was brought about with anaphylac 
tic symptoms. Neither the phosphatids 


nor the sera could cause iritis in sensi 
tized animals when they were used inde 
pendently. This result suggests that ocu 
lar phosphatids have an organ-specificity. 
Hlowever, it cannot be an antigen, but it 
may be a haptene. (4 figures, 5 tables, 19 
references } Yukihiko Mitsui. 
Lieb, WW. A. and Lerman, S. Kerato- 
plasty and allergic reaction. Klin. 
Monatsbl. f. Augenh. 132 :31-58, 1958. 
Experiments were done on rabbits and 
canine corneas were used for the hetero 
transplantation. An interlamellar trans 
plantation was most frequently done. The 
allergic reaction in 101 operations was 
evaluated. These heterotransplants may 
remain clear and the severity of the al 
lergic reaction depends on the size of the 
tissue transplanted. The reaction is also 
more marked when corneal epithelium ts 
attached to the transplant. The stroma 
alone produces a much lesser allergic 
reaction. Deep freezing of the transplant 
prior to the operation increases the anti- 
genic factor. It was not possible to trans- 
fer the antibodies passively, which had 
been produced by the heterotransplant. 
(14 figures, 7 tables, 58 references) 
Frederick C. Blodi. 
Nonaka, M. Antibiotic sensitivity of 
eye pathogenic bacteria. Acta Soc. Ophth. 
Japan 61:1861-1876, Oct., 1957 
\ number of isolated 


bacteria were 


from ocular infections. No strain of Koch 


Weeks 


show ed a 


bacteria and pneumococcus 


resistance against “sensitive 


antibiotics. However, many strains of 


staphylococcus were resistant to anti 


biotics; 22 percent ot staphylococcus 


strains were resistant to streptomycin, 
5.5 percent to chloramphenicol and 16.5 
percent to tetracycline. Of Staphylococ 
cus aureous &7 percent were resistant to 
penicillin. (8 tables, 80 references) 


Yukihiko Mitsui. 


Shikano, S. The Arthus-phenomenon of 
the cornea. Acta Soc. Ophth. Japan 61: 
2585-2593, Dec., 1957. 

Shikano reports an experimental study 
of the Arthus-phenomenon induced in the 
rabbit horse serum and 


ees 


cornea by 
white. He shows that a typical Arthus 
phenomenon with tissue necrosis can be 
brought about in such an avascular tissue 
as cornea and, therefore, he is in disagree 
ment with Rich. (8 figures, 17 references) 


Yukihiko Mitsui. 


3 
VEGETATIVE PHYSIOLOGY, BIOCHEM 
ISTRY, PHARMACOLOGY, TOXICOLOGY 

\oki, Y. Free and bound water in the 
cornea in some ocular conditions. Acta 
Soc. Ophth. Japan 61:2410-2414, Deec., 
1957. 

A measurement of free and bound 
water of the cornea by Hatschek’s chloric 
cobalt method is reported. Free and bound 
70.22 and 5.28 
the 
increase in 


Water 1s percent respec 


tively of normal human cornea. A 


slight free water occurs in 


buphthalmos and secondary glaucoma, 


and a considerable increase in panoph 


thalmia. The increase caused by panoph 


thalmia 1s also demonstrated in rabbits by 
the 
(S tables, 9 references) 


Yakihiko 


inducing condition experimentally. 


Mitsui. 


Borras, A. The electroretinogram of the 
dog after repeated stimulation. Arq. brasil. 
de oftal. 20 :263-282, 1957. 


“54 ABSTRACTS 


The author analyzes the electroretino- 
gram of the dog subjected to intermittent 
luminous stimulation of great intensity. 
The dog has an excitatory retina having 
both rods and cones. An electronic photo- 
stimulator was used permitting repeated 
stimuli of variable frequencies without 
modifying the duration or intensity of the 
stimulus. One electrode was placed in the 
cornea adjacent to the pupil and the other 
on the posterior pole of the globe next to 
the optic nerve, giving the ERG its great- 
est voltage. Using short, intense stimuli, 
two fundamental waves were observed, a 
negative wave “a,” and positive, wave 
“b.” The positive wave “c” and the “oft” 
effect were not registered, probably be- 
cause the duration of “c” is so great that 
it surpasses the time constant of amplifi- 
cation, and the short duration of the 
stimuli tends to reduce it in size or to dis 
appear entirely. 

The ERG in this study showed wave 
“a” to be short, simple and well devel- 
oped. Wave “b” is of lower voltage, 
greater duration and often multiple. In- 
creasing the frequency decreases the dura- 
tion of both “a” and “b” waves. At times, 
increasing the frequency decreases the 
amplitude. Stimulation lasting more than 
one second may be followed by a reduc- 
tion of wave “a” and modifications of 
wave “b.” The ERG recovers its initial 
apect at the same frequency within a few 
seconds. The period of recovery is greater 
when the period of stimulation of the fu- 
sion frequency is greater. (11 figures 11 
references) James W. Brennan. 

Boyer, H. K., Suran, A. A., Hogan, 
M. J., Scott, K. G. and McEwen, W. K. 
Studies on simulated vitreous hemor- 
rhages. A.M.A. Arch. Ophth. 59 :232-234, 
Feb., 1958. 

Simulated vitreous hemorrhages were 
produced in rabbits by injection of homol- 
ogous blood tagged with radioactive 


chromium, The authors conclude that dif- 


fusion into the surrounding tissues and 
blood vessels determines the rate at which 
these materials are removed from the 
vitreous. (1 graph, 1 table, and 2 refer 
ences) G. S. Tyner. 


Cristiansson, John. Changes in the vitre- 
ous body in scurvy. II. Studies on the 
aqueous content. Acta ophth. 35420 
428, 1957. 

The increase in the water content of 
the vitreous body in guinea pigs with as 
corbie acid deficiency, described earlier, 
has been confirmed by dry weight deter 
minations and by measurements of water 
absorption by the dry substance. The re 
duced dry weight is interpreted as an in 
crease in the water content. The increased 
water absorption by the dry substance 
explains how the vitreous increases in 
weight during scurvy. The variations 
have been correlated with the alteration 
in the structure of the polysaccharide and 
the degradation of the gel. (1 figure, 2 
tables, 27 references) John J. Stern. 


Cristiansson, John. Changes in the 
vitreous body in scurvy. III. Studies on 
electrolytes. Acta ophth. 35 :429-440, 1957. 
The electrolyte contents of the vitreous 
of guinea pigs with ascorbic acid defici 
ency have been studied in vivo. The dis 
tribution of sodium and orthophosphate 
ions between blood and aqueous is un 
atfected by ascorbic acid deficiency. In 
the vitreous, however, there is a reduced 
orthoposphate content, which may be as 
sociated with a change in the colloidal 
structure. (2 figure, 5 tables, 22 refer 
ences) John J. Stern. 


De Conciliis, U, Catalytic activity of 
ocular tissues and fluids. Arch. di ottal. 
61 :321-340, July-Aug., 1957. 

The author reviewed the literature since 
1904 and measured the catalase activity of 
aqueous, vitreous, lens, and retina from 
various animals. The method exploits the 


E 
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effect of catalase to release oxygen from 
peroxide. Fresh material was placed on 
ice in a thermos container in transit. The 
tissues were triturated in one to six dilu 
tion with normal saline solution. Ten sets 
of each tissue from each animal were 
run. The titrimetric method of Bonnichsen 
the 


\gner and ‘Tealer using 


was compared with manometri 


method of the 
Warburg apparatus. There was considera 
ble catalase in the retina, less in the lens, 
and very little in the aqueous and vitre 
ous. The amount was found in descending 
cow, and sheep. 


Paul W. Miles. 


order in the horse, pig, 


(12 figures, 2 tables) 


Dohlman, C-H. and Balazo, EF. A. Car- 
bohydrate-containing protein fractions in 
the corneal stroma. Acta ophth. 35:454 
400, 1957. 

The 


hexosamine and hexoses which are prob 


bovine corneal stroma contains 
ably a part of the neutral glycoproteins. 


(3 tables, 20 references) John J. Stern. 


Gemolotto, G. The influence of lyso- 
zyme on speed of epithelization of the 
cornea. Arch. di ottal. 61:293-298, July 
\ug., 1957. 

The antibiotic properties of lysozyme 
have been used clinically in the past. It 
has been suspected that lysozyme also in 
creases the speed of cicatrization. To test 
this, both eyes of 12 rabbits were given 
a standard corneal abrasion. One eye was 
treated with l-percent lysozyme solution 
in penicillin, while the other eve received 
the penicillin alone, in drops every three 
After 24 the 
treated areas were only one-third the size 


hours. hours lysozyme 
of the control areas. The lysozyme treated 
abrasions healed in 72 hours compared to 
figure ) 


Miles. 


without it. (1 


Paul W. 


96 hours in eyes 


Heer, Giuseppe. The protein content of 
the normal aqueous humor. Rassegna ital 
d'ottal. 26 :401-410, Nov.-Dec.. 1957. 


The purpose of this study was to evalu 


ate the protein content of the aqueous in 


the eye of normal man, dog, and rabbit by 


the micromethod of Lowry 
and his coworkers. The quantity of pro 
the 


estimated by 


means of 


tein present in normal aqueous has 


been differently ditferent 
workers, largely because of a difference 
of methods of study. The principal obsta 
cles encountered have been the small 
amount of fluid available and the low per 
centage of protein present. The author 
the 
tained results which he feels are dependa 


ble. He 


in percentage of protein in the three dif 


used micromethod of Folin and ob 


discovered a marked difference 
ferent species. The amount is greater in 
the dog than in man and even more so in 
the rabbit. The percentage in man varies 
in different pathologic conditions. (2 fig 
ures, 4 tables, 15 references) 
Eugene M. Blake. 
van Heyningen, R. and Pirie, \. Acid- 
soluble phosphates in the lens. Biochem. 
J. 68:18-28, Jan., 1958. 

\bout 85 percent of the phosphorus in 
the acid-soluble phosphate compounds of 
the lens of the calf and young rabbit have 
been accounted for. The compounds which 
have been identified and estimated and 
which have not previously been found in 
the lens are phosphorylcholine, glyceryl 
phosphorylcholine, phosphorylethano 


lamine glycerylphosphorylethano 


lamine. Uridine 5’-phosphate, uridine 
diphosphate and uridine triphosphate are 
also probably present at fairly high con 
centrations. In addition, the presence of 
2-glycerophosphate, adenosine  3’-phos 
phate, adenosine triphosphate and adeno 
sine diphosphate has been confirmed. The 
low concentration of hexose phosphate 
and phosphoglyceric acid in lens extracts 
tables. 51 


is confirmed. (9 references ) 


\uthors’ summary. 


Ito, Hl. Experimental arachnoiditis in 
rabbits by typhoid-paratyphoid vaccine. 


956 


Acta 61 1909-1935, 


on 
Oct., 1957. 


Soc. Ophth. Japan 

Vaccination against typhoid sometimes 
causes an acute retrobulbar optic neuritis. 
Ito injected typhoid-paratyphoid vaccine 
into the cisterna magna of rabbits. An in 
jection of one dose or of a dose followed 
by another one week later caused only a 
slight change in the optic nerve. How- 
ever, when the interval was extended to 
three weeks, a severe optochiasmatic 
the 


changes 


arachnoiditis resulted after second 


More 
brought about by 


injection. severe were 
the same procedure 
when animals deficient in vitamin B, or 
vitamin A were used. The effect of vita- 
min Bb, deficiency was particularly defi- 
nite. In these cases severe changes in the 
optic nerve fibers were demonstrated also. 
(14 figures, 19 tables, 47 references) 


Yukihiko Mitsui. 


Iwagaki, M. Fundamental studies of 
intraocular pressure, II. Role of the vit- 
reous in the swelling of the eyeball. Acta 
Soe. Ophth. Japan 61:2143-2148, Nov., 
1957. 

When the eyeball of the rabbit was 
immersed in water, a 10-percent increase 
of eyeball volume results in two hours. 
The ocular tension increased. When the 
vitreous was replaced with 2-percent gela- 
tine or saline solution before the immer- 
sion, such an increase in the eyeball vol- 
ume did 
Iwagaki considers the vitreous to have 


and ocular tension not occur. 
a specific water-binding capacity. (5 fig- 
ures, 2 tables, 55 references) 


Yukihiko Mitsui. 


Koide, Y. Experimental studies on re- 
generation of rhodopsin. V. Acta Soc. 
Ophth. Japan 61:2139-2142, Nov., 1957. 

Such metabolic inhibitors as p-chloro- 
NaN;, phlorizin, 2-4- 
dinitrophenol, CuSO,, \nNO 
CH.ICOOH, HCN and NaF, impede the 
regeneration of rhodopsin. The Na,AsO,, 


merculibenzoate, 
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which accelerates the glycolysis, benefits 
the rhodopsin regeneration to some ex- 
tent. Summarizing the results, Koide op- 
poses Wald’s view. (J. gen. physiol. 35: 
797, 1952), who concluded that an energy 
supply is not required in the regenera- 
Koide 


supply of metabolic energy to be essential 


tion of rhodopsin. considers a 
in the rhodopsin regeneration (1 table, 
14 references) Yukihiko Mitsui. 
Matsumoto, S. Pathological changes in 
the retina, optic nerve and arachnoid of 
mice by aspidium extract poisoning. \cta 
Soc. Ophth. 61 71973-2005, Oct., 


1957. 


Japan 


This is a study of the degeneration of 
the retina and optic nerve by aspidium 
extract in mice. The degeneration occurs 
very much earlier in vitamin B, deficient 
\ deti 


ciency in vitamin A has a slight but simi 


animals than in normal controls, 


lar effect. For example, a vacuole degen- 
eration in the optic nerve appears in five 
days in vitamin B, deficient mice, in 10 
days in vitamin A deficient animals and 
in 30 days in normal controls when the 
aspidium extract is given to them in a 
dosage of about 1/18 LDs5. (20 figures, 
27 tables, 37 references) 


Yukihiko Mitsui. 


Murray, D). B. and Ditzel, J. Effect of 
CO. on the conjunctival vessels, blood 
pH, and pCO. in young diabetic subjects. 
J). Lab. & Cl Med. 51:370-380, March, 
1958, 

Inhalations of 5-percent CO, for 30 min 
utes by young diabetic patients produced 
venular dilation, slowing of erythrocyte 
perivenular edema 


velocity, occasional 


and arteriolar constriction, ar- 
terial blood pH decreases of O.O89 pH 


units, average plasma bicarbonate content 


average 


increases of 1.63 mEq./L. and average 
arterial pCO, increases of 11 mm. Hg. 
The most marked pCO, and pH changes 


occurred in the diabetic subjects with the 


most degeneration of the small blood ves 


sels. (4 figures, 2 3 


tables, 33 references) 


Authors’ summary. 


Okada, S. Leucomycin in experimental 
endophthalmitis caused by penicillin re- 
sistant staphylococcus. Acta Soc. Ophth. 
Japan 61 :2100-2174, Nov., 1957. 

Leucomycin, an antibiotic found in 
Japan, and having an action similar to 
that of erythromycin, was effective in 
rabbits in the treatment of experimental 
endophthalmitis induced by inoculation 
with a strain of staphylococcus resistant 
penicillin. A subconjunctival administra 
tion of the antibiotic in the dosage of 3 
mg. was enough to cure the condition. 
(21 figures, 8 tables, 17 references) 


Yukihiko Mitsui. 


Saito, K. Tissue respiration of the inner 
and outer layers of the retina. Acta Soc. 
phth. Japan 61:2504-2508, Dec., 1957. 

The the 
retina is measured by Warburg's method 


tissue respiration of rabbit 
after a ligation of either the retinal artery 
or the ciliary artery. Ligation of the ret 
inal artery causes only a negligible de- 
crease in retinal respiration while that of 
the ciliary artery causes a decrease of 50 
that the 
layer of the retina plays a more important 


percent. Saito considers outer 
role in tissue respiration than the inner. (3 


Yukihiko Mitsui. 


tables, 19 references) 


Scassellati Storzolini, Guidobaldo, Sali- 
cylate of sodium in experimental ophthal- 
mology. Kassegna ital. d’ottal. 26 429-435, 
Nov.-Dec 1957. 

\n intraocular inflammatory process 
was induced by the introduction of a drop 
of glycerine into the anterior chamber of 
the rabbit. An attempt was made to over- 
come the inflammatory reaction by the 
injection of a solution of sodium salicy 
late, into the anterior chamber and intra 
venously, but without success. On the 
other hand the use of cortisone in a simi 
lar manner brought about a prompt reduc 
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tion of the inflammatory reaction. (4 


graphs, 2 tables, 4 references) 


Eugene M. Blake. 


Seno, Kk. Biochemical studies of hetero- 
keratoplasty. \cta Soc. Ophth. Japan 61: 
2385-2390, Dec., 1957. 

This is a basic study for a transplanta 
tion of animal cornea into human eyes. 
\mino acids in various corneas are ana 
Hu 


man and chicken corneas contain greater 


Ivsed by a paper-chromatography. 
amount of cystine and cysteine and smaller 
amount of tyrosine than the corneas of 
monkeys, dogs, cats and rabbits. In cor 
neas with leucoma there is a decrease in 
cystine and tyrosine and an increase in 
glutamic and asparaginic acid. (6 tables, 
11 references) Yukihiko Mitsui. 
Suda, K. and Hagiwara, T. Mechanism 
of light reflex of removed eye. Acta Soc. 
Ophth. Japan 61:1802-1805, Oct., 1957. 
The pupils of eyes removed from the 
frog, rabbit and dog react upon exposure 
to light. Even the excised iris of the rab- 
bit and frog react upon exposure to light. 
The duration of the positive light reflex 
after removal is about two hours, and this 
duration is the same as that of the con- 
traction of the pupil by eserine. When the 
aqueous taken from eves removed after 
an exposure to light is injected subcon- 
junctivally into living animals, contrac 
tion of the pupil results in these animals. 
The aqueous is supposed to contain ace- 
tylcholine-like substances. It is also dem 
onstrated that iris tissue is caused to pro 
duce an acetylcholine-like substance by 
exposure to light. The authors conclude 
that the light reflex of the pupil in the ex 
cised eye is due to an increase in acetyl 


choline-like substances in the aqueous by 


the action of light. (5 figures, 2 refer 
ences) Yukihiko Mitsui. 


Yamada, S. Effect of chondroitin sul- 
furic acid on alkali burns of the cornea. 
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61 :2338-2345, 


\cta 
Nov., 1957. 


Rabbit cornea recovers from an alkali 


Soc. Ophth. Japan 


burn considerably earlier when chondroi 


tin sulfuric acid is given subconjunc- 
tivally every day in doses of 0.2 ml. of 


This 


to stabilize the collagen of the cornea and 


one-percent solution. agent seems 
to inhibit the cellular infiltration into the 
cornea. (12 figures, 3 tables, 17 refer- 
ences ) Yukihiko Mitsui. 
Yamamoto, K. Concentration of carbon 
dioxide in blood and aqueous; difference 
between man and the rabbit. Acta Soc. 
Ophth. Japan 61:2154-2156, Nov., 1957. 
The concentration of CQO, in the aque 
20.9 mM /L. re 


spectively in rabbits, and 19.0 and 20.7 
| t 


ous and serum is 31.4 an 


mM/I. respectively in man. The aqueous- 
blood ratio of CQO. is, therefore, 0.92 in 
man, while it is 1.50 in rabbits. Yamamoto 
considers, therefore, that the theory of 
Friedenwald and Kinsey on the action of 
diamox as an antiglaucomatous agent is 
not applicable to man. 


Yukihiko Mitsui. 


Yamanaka, Hl. A study of myasthenia 
ocularis, with special reference to the po- 
tassium release of the extrinsic eye mus- 
cles. Acta Soc. Ophth. Japan 61 :2241- 
2248, Nov., 1957. 

In this basic study of the pathogenesis 
of ocular myasthenia, the extrinsic eye 
muscles of rabbits were immersed in po 
tassium-free Tyrode's solution, and also 
this 


acetylcholine, vagostigmin or 


in portions of solution to which 
myanesin 
had been added. Acetylcholine and vago 
stigmin accelerated the release of potas 
sium ion from muscles, and myanesin did 
the converse. The role of acetylcholine 
and potassium ion in the manifestation of 
ocular myasthenia is discussed on the 
basis of the data. (2 figures, 3 tables, 59 


Yukihiko Mitsui. 


reterences ) 
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PHYSIOLOGIC OPTICS, REFRACTION, 

COLOR VISION 

Breinen, G. M. Relationship between 
accommodation and convergence. Tr. \m. 
\cad. Ophth. 61 :375-382, May-June, 1957. 
The author discusses the subject theo 
retically. He the 
Maddox, Proximal, tonic, accommodative, 


uses classification of 


and fusional vergences are defined and 
discussed brietly. The basic theoretical 
considerations are presented extensively. 


Theodore M. Shapira. 


The ac- 


docul. 


Verriest, G. 


Ann. 


Francois, J. and 
quired dyschromatopsias. 
190 : 893-939, Dec., 1957. 

the 
three part article. The first two articles 


This is concluding section of a 
appeared in the preceding issues of Ann. 
docul. The present article continues the 
investigation of the color sense in a va 
riety of clinical entities. More than 20 
such diseases and syndromes are dis 
cussed and the results of personal obser 
vations recorded. For example, patients 
with essential night blindness, Oguchi’s 
disease, albinism, essential nystagmus 
and Marfan’s syndrome all showed a nor 
mal color sense; in retinitis pigmentosa 
the authors found a blue-green dyschro 
matopsia; in juvenile macular degenera 
tion all types of color defects were found, 
from slight red-green defects to total color 
blindness. A very complete bibliography 
makes this series of articles doubly valua- 
ble. 232 references) 

David Shoch. 


(9 figures, 


Graham, C. H. Yun. The 
spectral luminosity curves for a dichro- 
matic eye and a normal eye in the same 
person. Natl. Acad. Se., Proc. 4446-49, 
Jan., 1958. 


and Hsai, 


The authors report a case of unilateral 
color blindness. (1 figure) 
Irwin E. Gaynon. 


Kronning, Eric. Transient myopia fol- 
lowing the use of acetazolamide. Acta 
ophth. 35 :478-484, 1957. 

Two cases of transient myopia caused 
by diamox are described. The myopia set 
in a few hours after the previously dis 
continued treatment was renewed, and 
the degree of myopia was great, 6.5 D. in 
one case. In this patient the anterior 
chamber was very shallow, probably be 
cause of displacement of the lens forward. 
This displacement may be due to a re 
duced volume of aqueous in the anterior 


chamber. (2 tables, 7 references) 


John J. Stern. 
Lijo Pavia, |. Binocular vision: a new 
effect. Rev. oto-neuro-oftal. Sudam. 32: 
111 113, Oct. Dec., 1957. 
The author's new effect in stereopsis 


consists of placing base-out prisms in 
front of both eyes. If the patient views a 
stereogram under such conditions, he will 
see three images; the central figure of the 
three will be the one with the stereopic 
effect. It is to be expected that if the eyes 
are now moved horizontally or vertically 
a very slight amount, the stereopsis will 
disappear but this is not true in actual 
practice. The author feels that the mainte 
nance of stereopsis under such conditions 
the the 


retina towards correspondence and its as 


is due to marked tolerance of 


sociation with horizontal vertical 


points. (1 figure, 8 


Walter Mayer. 


noncorresponding 


references) 


Ogle, K. and Weil, M. P. Stereoscopic 
vision and the duration of the stimulus. 
\.M.A. Arch. Ophth. 59 :4-17, Jan., 1958. 

Using the author's experimental testing 
apparatus the following results were ob 
tained from a series of tests designed to 
determine a definite relationship between 
exposure time and stereoscopic acuity: 
stereoscopic acuity is independent of the 
luminance of the objects seen in depth, 


rapidly deteriorates 


stereoscopic acuity 
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with decrease in the exposure time of the 
test object, and the stereoscopic response 
is no different whether or not the objects 
observed are in the same plane as the fixa- 
tion point. (2 figures, 8 graphs, 2 tables, 
27 references) Edward J. Swets. 
Schlaegel, T. F., Jr. Spiral visual fields. 
\.M.A. Arch. Ophth. 59:18-23, Jan., 1958. 


\ study of 800 unselected eye patients 


revealed an over-all incidence of spiral 
visual fields in 2.25 percent of them. The 
confrontation test is not of diagnosti 
value. The time of day or the method used 
do not affect the incidence or form of the 
fields. Spiral fields are transient and usu 
ally change to normal or tubular fields. 
(1 figure, 5 graphs, 19 references) 
Edward Swets. 

Swan, K. C. Classification and diag- 
nosis of accommodative esotropia. Tr. 
\m. Acad. Ophth. 61 :383-389, May-June, 
1957. 

The author describes two major types 
of accommodative esotropia: the more 
common form and the one with residual 
esotropia for near. He includes a classi- 
fication of clinical types of accommoda 
tive esotropia. “Theodore M. Shapira. 

Vorosmarthy, LD. Examination of the 
accommodation curve by Colenbrander’s 
method. Szemeszet 94:171-176, 1957. 

The 
cedures for measuring accommodation. In 
the 


author compared various pro 


his view, Colenbrander’s method is 
best of them. He measured the range of 
accommodation of 150 emmetropic per 


sons of various ages and represented the 


47S7K 42,7682 


values as a function of age. The function 
has the following form: y = e*°™ 
The values obtained are somewhat dif- 
ferent from those of the curve of Donders 
and Duane. The difference is ascribed to 
the inefficiency of the earlier methods. 
Gyula Lugossy. 
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Walter, Rudolf. The clock as a visual 
acuity test. Klin. Monatsbl. f. 
132 :107-108, 1958. 


The author believes that the pattern of 


Augenh. 


a clock can be used with advantage when 
testing visual acuity. (1 figure) 
Frederick C. Blodi. 

5 

DIAGNOSIS AND THERAPY 

Berens, C., Brackett, V. 
I. B. Diverging exercises while accommo- 
dating. A.M.A. Arch. Ophth. 59:24-28, 


Jan., 1958. 


and Taylor, 


Many patients with apparently good 
amplitude of fusion for a light at 25 em. 
are unable to maintain fusion when ac 
commodating for small print. These, usu 
ally young, patients are frequently slow 
readers and manifest an overconvergence 
particularly when shifting to the next line 
of print. A simple exercise, using readily 
available materials, is presented, and two 
cases are cited to illustrate its practical 
Swets. 


value. Edward J. 


greinin, Goodwin M. Electromyog- 
raphy—a tool in ocular and neurologic 
diagnosis. A.M.\. Arch. Ophth. 59:177- 
187, Feb., 1958. 

This third of a series of papers on elec- 
tromyography deals with supranuclear 
mechanisms under the headings of conju- 
gate deviation, spastic esotropia, diver- 
gence paralysis, internuclear palsy, and 
jaw-winking. The work leads to the con- 
clusion that the extraocular muscles be- 
have in a manner consistent with Sher- 
rington’s law. (15 figures, 5 references) 
G. S. Tyner. 


Capolongo, G. Some observations on 
the therapy of diphtheritic eye manifesta- 
tions with antibiotics. Arch. di ottal. 61: 
347-352, July-Aug., 1957. 

Diphtheritic conjunctivitis or keratitis 
alone, or associated 


may exist 


may be 
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with nose and throat lesions. It is not as 
common in children as in the adult. In the 
mild form, there is first fever, then what 
looks like catarrhal conjunctivitis. Later 
there is edema of the lids, suppuration, 
and the superficial pseudomembrane over 
the tarsal conjunctiva. Later there is a 
seropurulent discharge, swelling of the 
preauricular node, pale and violaceous 
skin color, weakness and malaise. If the 
pseudomembrane is removed, it reforms 
in about 12 hours. 

The grave form of diphtheria of the 
eves has four stages. The first infiltrative 
stage resembles the mild form. The sex 
ond stage is exudative. After a few days 
this the 


redness and the third or detersive stage 


regresses with swelling and 
begins. In this, the necrosis disappears 
and granulation begins. The final stage is 
cicatrization, in which the symblepharon 
develops. 

Corneal complications are frequent. 
\fter the exudative stage, the epithelium 
loses its reflection, 


specular develops 


punctate opacities, then clouds over. 
There may be extension into the stroma 
of the central part while the peripheral 
part clears. The result is a porcelain leu 
koma. Hypopion is rare. 

Prior to the introduction of antibiotics, 
antiserum was used locally and internally. 
Now, a more rapid response can be ob 
tained by adding penicillin both locally 
and internally in massive doses. Improve 
ment may be expected in 24 hours. Aureo 
mycin inhibits diphtheria better in vitro, 
but not clinically. The use of cortisone 
tends to result in greater damage. 


Paul W. Miles. 


Colombi, Carlo. A new method of study- 
ing binocular vision. Rassegna__ ital. 
dottal. 26 455, Nov. Dec., 1957. 

Colombi found the apparatus devised 
by Brecher to be most useful in the study 
He the 
theories and the data obtained in a careful 


of binocular vision. discusses 


study of the binocular function. He de 
scribes the instrument used and stresses 
his belief that a study of the amplitude of 
fusion is of greater importance than that 
of the heterophorias. (2 figures, 13 refer 
ences ) Eugene M. Blake. 
De Toledo, R. and Berretini, G. L. Anti- 
rheumatics in ophthalmic therapeutics. 
Arq. brasil. de oftal. 20 :285-290, 1957. 
Drugs used in treating rheumatic dis- 
orders have been prescribed for some time 
for inflammatory conditions of the eye. 
Recently, a new class of antirheumatic 
drugs has been introduced—derivatives of 
pyrazolidine having an analgesic, anti 


inflammatory and antirheumatic effect. 
Butazolidin is one of these and is well 
known. A newer pyrazolic derivative, 


Irgapirin, has an increased and prolonged 
analgesic and antiphlogistic action and 
seems to be effective in treating several 
ocular inflammatory disorders. A non 
specific suppression of inflammation and 
exudation has been observed in nongranu- 


lomatous uveitis and optic neuritis. It is 


postulated that these pyrazolic deriva 
tives constrict those capillaries which 
have dilated pathologically and reduce 


capillary permeability. There is considera- 
ble similarity in the therapeutic effect of 
these drugs, salicylates and the cortico 
steroids. They interrupt the allergic cy cle 
which is responsible for the symptoms ob 
served, possibly by the liberation of glyco 
corticoids, although the exact mechanism 


is obscure. James W. Brennan 


Sampaolesi, Roberto. Five-year experi- 
ence with the fluorescein permeability 
test. Arch. oftal. Buenos Aires 32 :271-275, 
Oect., 1957. 

In summing up his considerable experi 
the 
fluorescein 


and 
the 


ence with well-known Amsler 


Huber test. which on 
whole is in close agreement with that of 


other investigators, the author points out 


a fact, so far unmentioned in the litera- 
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considera 
of the 


careful 


deserves 


which 
the 
lens capsule, whether associated or not 


ture, 


tion: in so-called exfoliation 


with cataract formation and glaucoma, 
or both, there invariably is a markedly 
increased permeability of the blood-aque- 
ous barrier, the dye reaching a particu- 
larly high concentration in the vitreous 
humor. (1 table, 2 graphs, 30 references) 
A. Urrets-Zavalia, Jr. 


Scheie, H. G. and Williams, N. S. Com- 
parative studies on anesthetic properties 
of Primacaine HCl. A.M.A. Arch. Ophth. 
59 :81-87, Jan., 1958. 

A new anesthetic, Primacaine HC], pro- 
duces excellent anesthesia for ophthalmic 
surgery. In the experience of the authors 
it is safe, non-irritating, has a longer dura 
tion than procaine, and, because of its 
ditferent chemical structure, can be used 
in patients sensitive to procaine. (2 fig 
ures, 5 tables, 7 references) 

Edward J. Swets. 
Veirs, E. R. and Davis, C. T. Fungus 
infections of the eye and the orbit. \.\..\. 
Arch. Ophth. 59 :172-176, Feb., 1958. 

Four cases of fungus infection are re 
ported, two of the orbit, and two of the 
cornea. (4 figures, 3 references) 

G. S. Tyner. 


6 
OCULAR MOTILITY 

Ambrosio, A. and D’Eposito, M. The 
syndrome of Tiirk-Duane, the clinical con- 
tribution of electromyography. Arch. di 
ottal. 61:299-314, July-Aug., 1957. 

The s\ ndrome of Turk-Duane consists 
of a congenital retraction or enophthal 
mos of an eye on attempted adduction. 
The cause has been said to be fetal aplasia 
due to an inflammatory process. It could 
occur from hemorrhage, ischemia, or from 
There is absence or 


a central lesion. 


aplasia of one or both lateral recti. Super- 


t 
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numerary or accessory muscles have been 
described. 

In this series of six cases, electromyog- 
raphy from a single motor unit at a high 
velocity of registration showed an in- 
creased activity of the intact rectus mus- 
cle and none of its opposing internal rec 
tus. (9 figures) Paul W. Miles. 

Koskinen, Kaarina, Experiments with 
the use of miotics in convergent strabis- 
mus. .\cta ophth. 35 521-527, 1957. 

In 136 unselected cases of convergent 
DEP 


used for an average of one year. In 17 of 


strabismus, pilocarpin and were 
31 cases with accommodative strabismus, 
the patients were permanently cured, not 
only cosmetically but with fusion and 
stereopsis. In the partially accommoda- 
tive group, 11 of 58 patients were cured. 
Mioties had no effect in the nonaccommo 
dative group. (11 references) 
John J. Stern. 
Koskinen, K. and Vannas, M. Strabis- 
mus surgery as treatment for ocular torti- 
collis. Acta ophth. 35 :505-520, 1957. 
Ocular torticollis was treated by squint 
operation in 32 patients; in 10 the condi 
tion was caused by paresis of the superior 
rectus muscle. In all cases a weakening 
operation was performed on the contra- 
lateral inferior oblique muscle with good 
results. Fourteen cases had a_ primary 
paresis of the superior oblique. In four, 
a good result was obtained by tenotomy 
of the ipsilateral antagonist, in four by 
the 


methods used were folding of the superior 


myotomy of same muscle; other 
oblique in one and recession of the con- 


tralateral antagonist in three. One ad- 
vancement of the paralyzed muscle and 
one recession of the ipsilateral antagonist 
were performed with good results. In 
seven cases there was simultaneous pa- 
ralysis of more than one muscle. Two of 
three patients with paresis of both su- 


period oblique muscles had good results 


by weakening of both inferior oblique 


muscles. Three patients with paresis of 
both superior rectus muscles were re 
the 


Finally, one case was 


heved by weakening of inferior 
oblique muscles. 
due to paresis of the inferior oblique and 
the 


It was successfully treated by weakening 


inferior rectus muscle of same eye. 
the contralateral synergists. (9 figures, 18 


references ) John J. Stern. 


Lawson, Current man- 
agement of strabismus in childhood. |. 
Pediat. 52:307-312, March, 1958. 


The author makes the pertinent oph 


Lawrence J. 


thalmologic concepts clear to the pediatri 
cian so that he will know when to refer 
children to the ophthalmologist and will 
understand the logic of the recommended 
therapy. (7 references) 
Irwin Gaynon. 

Martin J. The effect of asym- 
horizontal muscle surgery. 
Arch. Ophth. 59:247-259, Feb., 


Urist, 
metrical 
A.M.A. 
1958. 

161 cases in which asymmetrical muscle 
surgery was done were studied by prism 
cover measurements before after 
surgery in nine positions of gaze. After 
surgery the medial rectus muscle, being 
an adductor, had a greater effect in adduc 
tion, and the lateral rectus in abduction. 
When there was a combined operation on 
one side, the greatest effect of surgery 
was in the direction of action of the re 
cessed muscle. (10 figures) G. S. Tyner. 


7 
CONJUNCTIVA, CORNEA, SCLERA 

Alberth, Bb. Primary zonular opacity in 
childhood. Szemeszet 94:183-186, 1957. 

After a review of the literature the au 
thor reports the case of a child, aged seven 
years, in whom osteoporosis due to tuber- 
culosis of the bones resulted in a zonular 
opacity of the cornea in both eyes. The 
vision deteriorated in both eyes to 0.02. 


\fter the abrasion of the cornea, visual 


acuity increased to 1.0 in the right eye 
and 0.15 in the left eye. 
Gyula Lugossy. 
Arrechea, A. and Oyenard, A., Jr. Pri- 
mary lipoid degeneration of the cornea. 
Arch. oftal. \ires 32 :259-205, 
Sept., 1957. 


Buenos 


In contradistinction to cases in which 
a fatty degeneration of the cornea ts sec 
ondary to inflammation or injury of that 
membrane, its occurrence in otherwise 
normal eyes is of extreme rarity. Its oc 
late adult life, the fact that 
vascularization is invariably present and 
the 
serve to differentiate it 


currence in 


absence of any familial character, 
from the heredi 
tary dystrophies. The disturbance is bi 
lateral and consists of a dense yellowish, 
adipose infiltration of the whole corneal 
thickness, and of crystalline deposits in 
the superficial stromal layers. Vision is 


more or less impaired, according to 
whether the central or the marginal areas 
are involved, 

The case of a 59-year-old woman is re 
ported where the malady became manifest 
during the fifth decade and progressed 
steadily until both corneas were entirely 
affected except for a small, approximately 
round axial zone. Vision was reduced to 
4/10 in the right eve, while in the left it 
was still 10/10. The blood cholesterol was 
period of 14 
vears. (4 figures, 12 references) 


A. Urrets-Zavalia, Jr. 


elevated throughought a 


Bamert, \V. Treatment of mycotic cor- 
neal infections. Klin. Monatsbl. f. 
132 :95-98, 1958. 


\ugenh. 
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\ corneal ulcer, after antibiotic treat 
ment, was infected with a type of mucor. 
Lamellar grafting gave a complete cure. 
(2 figures, 9 references) 


Frederick C. 


Blodi. 


Burns, R. P., Pfeiffer, 
R. L. and Uni- 
lateral conjunctivitis and canaliculitis due 
to fusospirochetal infection. \.M..\. Arch. 
Ophth. 59 :235-242, Feb., 1958. 


Macnie, J. P., 


Locatcher-Khorazo, D. 


Three cases of unilateral conjunctivitis 
with long-standing canalicular inflamma 
tion are described. In one patient the in 
the 
with both spirochetes and fusiform ba 
ceili; 


cilli only. Anaerobic culture methods are 


flammation was result of infection 


in the other two with fusiform ba 
described. (11 figures, 2 tables, 25 refer 
ences) G. S. Tyner. 

Capolongo, G. Preliminary observations 
on preventive and therapeutic treatment 
of phlyctenular keratoconjunctivitis as a 
manifestation of the infective exanthe- 
matous diseases. Arch. di ottal. 61:315 
320, July-Aug., 1957. 

Clinical impressions during ten years 
experience in an infectious disease hospi 
Keratoconjunctivitis 
the 


tal were reported. 
occurred fairly commonly in more 
severe cases of measles. It was less com 
mon in searlatina, chickenpox, typhus, 
and pertussis. Because of the time of ap- 
pearance and response of the keratocon- 
junctivitis to cortisone, it was believed 
Good 


hours. 


allergic origin. effects 
within 48 The 


author suggested the use of topical corti 


to be 
were observed 
sone in the eye as a prophylactic. 


Paul W. Miles. 
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Lyte, M.D. 


411 Oak Street, Cincinnati 19, Ohio 


New items should reach the editor by the 10th of the 


courses and meetings should be 


DeaTHs 
Dr. Richard Ormond Leavenworth, St. Paul, 
Minnesota, died January 29, 1958, aged 67 years 


Dr. Joseph Letelle McC ol, Monrovia, California, 
died February 12, 1958, aged 78 vears 

Dr. John Chaney Lincoln, 
died February 13, 1958, aged 55 vears 

Dr. Relza Newton 


Peterson, Nebraska, 
Sherman, Bradenton Beach, 
Florida, died January 16, 1958. awed 70 years 

Dr. William Steinman, Miami, Florida. 
February 10, 1958, aged 41 vears 


died 


ANNOUNCEMENTS 
ORTHOPTIC COURSE 
The Ohio State l niversity, Department of Oph 
thalmology, offers a for the training of 
orthoptic technicians, Any woman over 20 years of 


course 


age who has successfully completed two years of 
college is qualified to apply. Graduate nurses are 
especially welcome. Candidates must enjoy working 
with children and meeting the general public 

The 12 months’ didactic and 
practical training. We are confident that, as didactic 
lectures are given throughout the year, going hand 
in-hand with practical training, 
most 


course consists of 


one of the 
given in this 
Lectures on refraction, optics, perimetry, 
general and ocular physiology, anatomy of the brain 


this is 


comprehensive courses being 


country 


and orbit, and motility, are given by members of the 
staff and the Ohio State University Medical School 
The orthoptic training is conducted by two orthop 
and their time between the 
University Hospital Orthoptic clinic and that at 
Children’s Hospital 

The course starts in September, and students are 


tists, students divide 


eligible to take the board examinations for certifica 
tion given by the American Orthoptic Council 
Limited financial assistance may be obtained from 
the Delta Gamma Sorority 
Applications for enrollment and 
formation may be obtained from 
Department of Ophthalmology 
Starling Loving Building 
Columbus, Ohio 


additional in 


BiBLioGRAPHY 
The 1958 volume of the Bibliography of Medical 


Reviews is arranged by subject with a separate 


author index and contain approximately 2,900 rei 


erences to review articles in clinical and experi 


mental medicine and allied fields which have ap- 
peared 


largely in 1957. Copies of Volume 3 for 


964 


month, For adequate publicity, notice of postgraduate 
received three months in advance 


1958 will be available from the Superintendent of 
Documents, U. S Ofiice, 
Washineton 25, D.C at a price presently estimated 
at $1.25 


Government Printing 


OOPHTHALMOLOGY RESEARCH FELLOWSHIP 


An annual research fellowship has been estab 
lished for the Department of ¢ phthalmology of The 
Washington Hospital Center, Washington, D.C 
( formerly The Episcopal Eye, Kar, and Throat 
Hospital). Studies will include clinical work in the 
corneal clinic, keratoplasty, and animal experimenta 
tion. A stipend of $4,800.00 per vear, without meals 
or maintenance, is offered. Requirements are at least 
two years residency in ophthalmology. Application 
forms may be obtained by writing to the 

Chairman 

Ocular Research Committee 

Washington Hospital Center 

Washington 1, D.C 


SURGERY IN PAKISTAN 

The Sir Holland Mission Hospital in 
Pakistan announces its annual course in eve surgery 
held from January 1, 1959, to March 15. 
During this time intensive eve surgery is done 


Evi 


Henry 


to be 
1959 
and about 2,000 eye operations are completed, En 
rollment may be for four to six weeks and is limited 
to a few so that maximum benefit may be obtained 
by the individual 
For further information write to 
Ronald Holland, M.B.. F 
Mission Hospital 
Quetta, Baluchistan 


West Pakistan 


R.CS 


ORTHOPTIC EXAMINATIONS 


The annual examination of orthoptic technicians 


by the American Orthoptic Council will be con 
ducted in August and October, 1958 

rhe written examination will be nonassembled 
and will take place on Thursday, August 21st. in 
certain assigned cities and will be proctored by 


designated ophthalmologists 

The oral and practical examinations will be Satur 
day, October 11th, in preceding the 
meeting ot the American Academy of Ophthalmol 


Chicago just 
ogy and Otolaryngology 


Application for examination will be received by 
the office of the chairman of examinations 

Dr. Frank D Costenbader 

1605 22nd Street, N.W 


Washington 8 D.C 


Applications, 


examination fee of $30.00, will not be accepted after 


July 1, 


1958 


MISCELLANEOUS 


INTERNATIONAL LIGHTING Vo« ABULARY 


\ new international vocabulary of lighting terms, 
the culmination of 20 vears of a working 
party ot the Commission Internationale del’Eclair 
for distribution through the or 
National 
French, English, and 
created for the ex 
press purpose of facilitating communication between 


study by 
is now ready 
ganization’s United States 

Printed in three languages 
(serman—the 


Committee 


vocabulary was 


scientists the world over who are working in the 
field of illumination 

The publication, entitled International Lighting 
Vocabulary of the International Commission on | 
lumination (Volume 1, 2nd Edition) 
terms, with definitions, as numerous 
bols and formulas 

Its principal sections cover radiation, photometry, 
and light, 


apparatus, techniques, 


contains 530 


well as sym 


production of 
lighting 


colorimetry, eve vision, 
lamps, auxiliary 
lighting fittings, 

Volume 2 of the vocabulary will be published in 
1959. It will contain the 
tions, and will be printed in 10 languages—French, 
Danish, Dutch, Italian, Polish, 
and Swedish. The material 
atically, with 10 alphabetical in 


and light signals 


same terms, without defini 


English, German, 
Russian, Spanish, will 
be arranged systen 
dexes 

The United States National Cx ymmittee has placed 
first volume and ts 
\ limited number of 
$2.50. It 


a prepublication order for the 
a reduced price 
available at 


offering it at 
1S expected 
that the price will be raised when the initial supply 


copies are now 
is exhausted 
Orders for the publication with remittances pay 
able to “I S. National Committee, C.I.E.” should 
be sent to 
Mr. T 


Vermilion, Ohio 


LD. Wake held, Treasurer 


SOCIETIES 


PaciFic Coast Oro-OPpHTHALMOLOGICAI 


The 42nd Pacific ( oast 
Oto-Ophthalmological Society was held at the Hotel 
Vancouver, Vancouver, British Columbia, from 
May 11th, through May 15th. 
Instruction courses on the ophtl almology program 
included: 

“The present status of retinal detachment opera 
tions,” Dohrmann K. Pischel; “Intraocular tumors.” 
lames N “Choice of 
primary 
Michel 


genesis of 


] 


annual meeting of the 


Sunday, Thursday, 


(sreear, Ir 
Orwyn H. Ellis, moderator, 

outfallah and Robert N. Shaffer: “Patho 
intraocular 


operation in 


glaucoma,” 


surgical 


complications,” 
Leonard Christensen; “Surgical procedures of the 
John Phil Keizer: “Strabismus 


evelids,” Diagnos 


NEWS ITEMS 


which must be accompanied by the 


965 


tic procedures and selection of operation,” Robert 


C. Laughlin 


MASSACHUSETTS 


The program for the annual meeting of the 
Massachusetts and Ear Alumni Association, 
held in Boston, included 

syndrome simulating 
Donald P. Tucker; “Adenocarcinoma 
of the meibomian glands: Pseudochalazion phenom 
enon,” Edward ( ‘Aspherical objective 
lenses as an aid in indirect ophthalmoscopy,” R 
David Sudarsky; “One- to two-year follow-up on 
iridencleisis utilizing gel film,” 
David S One year 


ALUMNI MEETING 


Eve 
recently 
“Blue 


glaucoma,” 


sclerotics congenital 


Sweebe; 


and cyclodialysis 
Johnson; “An 
later,” Garrett L. Sullivan; “Lens-induced uveitis in 
glaucoma,” Paul A. Chandler; “Optic atrophy fol 
lowing cataract extraction,” Frank D. Carroll: “The 


unusual cas¢ 


present concept of the structure and function of the 
vitreous body,” Endre A. Balazs 

“A modified Friedenwald-Guyton ptosis suture,” 
Brendan D. Leahey: “Studies on the 
meshwork,” \W 


ophthalmology 


trabecular 
Morton Grant; “Some mistakes in 
Edwin B. Dunphy; “Rhabdomyo 

the orbit in two brothers,” Virgil G 
Casten; “Some unusual features of lens metal 
olism,” Jin H. Kinoshita: “Ocular changes in ex 
perimental David G 
and Toichiro Kuwabara; “Present status of the 
cornea in William Stone, Jr 


sarcoma of 


hypercholesteremia,” Cogan 


plastic animals,” 


“Leptothrix and cat-scratch fever,” Taylor R 
Smith 
“Fitting postenucleation sockets and making 


plastic prostheses,” William Stone, Jr, and Ray 
mond Jahrling: “Developmental hereditary 
anomalies of the eye,” David D. Donaldson; “Clini 
cal experience with a new miotic: Phospholine 
iodide,” R. C. Lawlor and Pei-Fei Lee; “An aid to 
the aging myope,” Bertha Offenbach; “Gliomas of 
the optic pathways,” Donald D. Matson; “Demon 
stration of a new stereoscopic device,” Frederick H 
Verhoeff; “Vitreous loss in the immediate 
Management” Rocko M. Fasanella; “Researches 
into the regional distribution of eve diseases,” Prof 
Ida Mann 

Mr. Charles Snyder, librarian, Howe Library of 
Ophthalmology, 


and 


stage 


presented an exhibition of early 


ophthalmic journals, 7 instruction courses in 


cluded one on gonioscopy under Pei-Fei Lee and one 
on histochemistry of the eve under David G. Cogan 


and Toichiro Kuwabara. The annual Howe Lecture 
was presented by Prof. Ida Mann, University of 
Oxford, Her subject was “The application of em 


bryology to clinical ophthalmology.” 


FRENCH OPHTHALMOLOGICAL SOCIETY 

The 65th congress of the French Ophthalmologi 
cal Society held in Paris, May 11th through 
15th. On the program were 

“Comparative 
curves and 


was 
value of electroretinographic 
f adaptometry in the glaucoma,” 
siere, Chabot, Dutertre, and Mirande, Bordeaux; 
‘The bulbar test in glaucoma,” M. Keiu 


Bes- 


pressure 


i 
\ - 


9060 


Suda, Kumamoto; “Tonography of long duration,” 
Ourguad, Etienne, and Volla, Marseille ; “Glaucoma- 
tous loss of sensitivity,”” Sedan and Mohamed Aou 
chiche, Marseille; “Present status of orthoptics and 
surgery in the treatment of strabismus,” Lavat and 
Canque, Paris; “Inversion of the limits of the visual 
held: Index of Kluyskens, Ghent; 
“Edemas of cause,” 
Wertheimer, and Wertheimer, Lyon; “Achromaty 

I in multiple 


thresholds of 


stimulation,” 


stasis of unknowtr Roucgier, 


foveal vision sclerosis,” 
Zanen and Meunier, Brussels 
Nordmann, Stras 


tumors 


“Tumors of the conjunctiva,” 
“Clinico-anatomic observations on 
Mawas, Paris; “X-ray 
ment of epitheliomas of the bulbar conjunctiva,” 
Baclesse and Paris; “Treatment of a 
neuro-carcinoma of the conjunctiva,” Vitte and 
Chardot, Nanev; “A case of malignant lupo-visceri 
tis of the conjunctiva,” Offret and Lombard, Paris; 
“Dithiculties lagnostic etiology in the oculo 
andular svnd Algan, Nancy 
atarrh and kerato 
“On the 


bourg 


of the conjunctiva,” treat 


Dollfus, 


vernal 
Fe rraboscl 1, 


“The association. of 


conus,” Bietti and Rome; 

rresence of herpes virus im the aqueous in a case ot 

Post and Novi Sad ; 


lreque nt ci 


lele Sic, 


rheptic keratitis,” 


Unappreciated and 


The tonsil 
different 
Nantes; 
with hypoglycemic sulfonan 
det, and Boulad, Montpellier 
Dejean, Leplat, and Hervouet presented the oral 


ocular affections,” Legrand and 
“Note on the treatment of the diabetic eve 


Viallefont, Bou 


report of the society on “1 he en brvology of the eve 
and its teratology” ; Collier, Paul, “Double papillae” ; 
O'Rahilly and Mever, Detroit, 
on the chick’s eye.” 
presentation of films, Bonnet, Lyon, presented “The 
Bordeaux, 


“En brvologi study 


During the discussion and 


] } 
lite ot the eve in the orgamisn Bessiere, 
; and Payrau, Ray 


Stilling 


“The sclerectomy of Lagrange” 
naud, and Quere, Paris, 
Duane-T tirck.” 

The papers presented on May 14th were on the 


“Syndrome of 


choroid. Babel, Geneva, “The role of the chorio 
capillaris in degenerative diseases of the posterior 
pole”; Francois, Woillez, and Asseman, Lille, “Ma 
lignant choroidal tumors of eves affected with con 
genital iridic melanosis”; Ten Doesschate and Par 
ren, Utrecht, “Treatment of 

choroid with a combination of diathermy coagulation 
Belgrade,” Sex 
choroid” ; 


“Some aspects of the 


melanoma of the 
and photocoagulation” Stankovic, 
linked familial angiosclerosis of the 
Amalric and Albi, 


obliteration of the « horoidal network along vast ular 


Bessou, 

Bonnet, Lyon, “What is the semiologic value 
” 

ocular tundus 

an iridencleisis performed on 


lines” ; 
of granulations visible im the 


“Anatomic study ot 
an eveball with malignant tumor of the uvea,” 


Renard, Dhermy, and Mazel, Paris; “Ocular mani 


festations of the Fiessinger-Leroy-Reiter syn 
drome,” Foucade and Couadau, Oran; “Streptococ 
Experimental and clinical research,” 
“Harada’s 


cic uveitis 
Remky, Munich; 
and value of ocular symptoms,” 
dici, Alger 

Papers read on May 15th were: Appelmans and 
Michiels, Louvain, “The buphthalmic hepatomegali 
Hervouet, Nantes, “E:nucleatron and 
evisceration”’; Baron and Knejev, Nantes, “The 
utilization of shells of plastic material in surgery 
of the anterior Maria, Bonnet, and 
Cochet, Paris, “Optical and mechanical problems 
posed by the Strampelli lens” 


disease Chronology 


Larmande and Giu 


syndrome” 


segment” ; 
Rosselet ul Stuecchi, 


Lausanne, “Indirect injury obliteration o 
retinal veins.’ 

Bouzas, Athens, “Some rare manifestations fol 
subconjunctival injection of corticostet 
Dugnami, Milan, “Presentation of 
and photo 


Paris, 


lowing the 
oids in leprosy” ; 
two kinds of slitlamps for biomicroscopy 
- Belz, Perdriel, and Guvard, 
Arruga, Barcelona, 


biomicroscopy” 
“Bilateral frosthitten corneas” ; 
“Equatorial encirclement for treatment of 

retina”; Bregeat, Juge, Pouliquen, and David, Paris, 
“Regarding orbito-mesenencephalic angiomastosis” ; 
Thiebaut and Matavulj, Strasbourg, “Ocular symp 


toms in multiple sclerosis.” 


CENTRAL ILLINots MEETING 

Dr. George M. Haik, New Orleans, and Dr. John 
M. Converse, New York, were guest speakers at the 
recent Illinois 
Ophthalmology and Otolaryngology held at the 
Abraham Lincoln Hotel, Springfield 

Dr. Haik spoke on “The mechanics of intracapsu 
lar cataract extraction,” “Sympathetic ophthalmia,” 


meeting of the Central Society ot 


and “A fornix-conjunctival flap as a substitute for 
Dr. Converse dis 
Wyman, 


anterior 


the dissected conjunctival flap.” 
“Plastic surgery.” Dr 

paper on 
cataract extraction.” 


cussed (seorge 
Peoria 


chamber 


presented a “Loss of 


following 


PAKISTAN SOCIETY 

On December 19, 1957, the Ophthalmological So 
ciety of Pakistan was organized and the following 
officers were elected: President, Gen. W. A. Burki; 
vice-presidents, Prof. Ramzan Ali Syed and Prot 
Rifat Ullah; secretary, Dr. Raja Mumtaz; treas 
urer, Dr Faridi. 


M.S 


NASSAU MEETING 

Dr. I. D. Okamura, Boston, was guest speaker at 
the April meeting of the Nassau New 
York) Society. The subject ot 
Dr. Okamura’s address was “Management of retinal 


(County, 
Ophthalmological 


detachment.’ 
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PRECISION 
WORKMANSHIP 


Workmanship makes the difference. Mass production 
today has often pushed aside precision. Not so when you 
place your prescription in the hands of your 
GUILD OPTICIAN. Today as always the GUILD OPTICIAN 
knows and practices the ultimate in care 


to produce the finest in eye wear. 


/ 
/ EVIL 
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NOW! 
IMMEDIATE DELIVERY 


ON THE CERTIFIED 


MUELLER 
ELECTRONIC TONOMETER 


First Essential to Modern Tonometry and Tonography 


OP-$9037 Mur ller Electron Tonome ter complete 
with certification and attachment eords for 
connection with tonographie recor 


paratus, For 110-120 volts, 60 eveles, A¢ 


Each, $277.59 
Descriptive Booklet Sent on Request 
U.S. Patent No. 2,519,681 


MUELLER a CO. 


330 South Honore Street Chicago 12, Illinois 


Dallas © Houston © Los Angeles © Rochester, Minn. 


JUST EVERYTHING OPHTHALMIC 
Rx SERVICE THROUGHOUT JU. S. A. 
DISPENSING—REFRACTING ADJUNCTS 


*Beloccluders *Hand Occluders *Phoro-Lenscorometer 
Cataract Bifocal Loan Service | *Hand Prism Sets (glass-plastic) *Portable Ilium. Test Chart 
*Conacor Bifocal *Hand Maddox Rods Prism Bar 1-40 


Contact Lenses *Hand Red Glass Comb. Prism Bar Vert. 1-25 
*Prism Sets in Wallet 


Guibor AmbI Hand Reading Cong Groen Specs 
a 
vibor Amblyscope Chorts Soft Rubber Occluder 


Guibor Distance Chart (E) *Lenscorometer Spec Bends 
Guibor Hand Reading Card (E) *Pocket Prism Bar Stereoscopes 
Guibor Motility Chart (Vertical 2-104) *Strait Top Bifocal Trial Set 
Guibor Stero Cards *Pocket Prism Bar Trifocal Trial Set 
*Hand Dual Occluder (Horizontal 3-204) Worth 4-Dot Tests 


Gonioscopic Contact Lenses Lebensohn Astigmometer 


*Belgard 


OPHTHALALMC 
OPTICIANS 
DISPENSING SERVICE WHOLESALE SERVICE 


Main Office: Digurd Branch Office: 


11l N. Wabash Ave., at Wash 


Chicege, INC. \oP 1139 Central Ave., Wilmette, Ill. 
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PRESCRIPTION OPTICIANS 


Dow Optical Co. 
PRESCRIPTION SPECIALISTS 


ST. LOUIS, MO. 


Erker Bros. Optical Co. 
Suite 1015 30 N. Michigan Avenue 
Chicago, Illinois 


518 N. Grand Boulevard 
Phone RAndolph 6-2243-44 
and 33 N. Central Ave., Clayton, Mo. 


908 Olive Street 


DEALERS IN OPHTHALMOLOGICAL 
EQUIPMENT 


Prescription Opticians Since 1879 


Specialists in filling ophthalmologists’ 
@ prescriptions with utmost care. 
Hal. H. Moor, 315 Mayer Bldg Cie 


4 West 4th St. 
Cincinnati, Ohio 23 Garfield Pl. 
411 Oak St. 


Guild Optician Dayton, Ohio | 117 S. Ludlow 
Covington, Ky. | 623 Scott St. 


ists’ ipti clusivel ; 
Oculists’ prescriptions exclusively Newport, Ky. | 3rd & Washington 


PERFECTION, SKILL, and SERVICE SINCE 1872 


“OPHTHALMIC LITERATURE” 

AN ABSTRACT JOURNAL IN ENGLISH OF THE WORLD’S CURRENT 
LITERATURE ON OPHTHALMIC SUBJECTS 
Indispensable to the busy practitioner for quick reference and timely useful infor- 
mation. 
“Ophthalmic Literature” and Index (8 numbers) Yearly subscription—-Four Guineas 
($13.50 U.S.A.). Published by British Medical Association. 
U.S.A. Agent 
MepicaL Market Researcu Inc. 
East Washington Square, 
Philadelphia 5, U.S.A. 
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SURGICAL INSTRUMENTS CO., INC. 
520 FIFTH AVENUE, NEW YORK 36, N.Y. 
LONDON ESTABLISHED 1875 PARIS 
BERENS-TOLMAN BULBAR COMPRESSORS 
(Pat. Applied For) 
FOR EXAMINATION OF GLAUCOMATOUS EYES AND DETECTION OF EARLY GLAUCOMA 


> Instruments would 
ened for this s 


rmer 1 


Set of two Stainless Steel Compressors in case with instructions $80.00 


BERENS PRISM BARS 


are the accepted instrument for the rapid perform- 
ance of the screen test, for measuring all forms of 
muscular unbalance and for prism exercise. 


VERTICAL HORIZONTAL 
17 x 30mm. prisms 17 x 30mm. prisms 


No. B5 3-5-10-15-20 
ws B10 Price $12.00 
Price $18.00 Price $13.00 
No. B6 1-3-5-10-15-20 
No. B14 1-2-3-4-5-6-8-10-12- Price $13.50 
No. B15 1-2-4-6-8-10-12-14- 
16-18-20-25-30-35-40 
Price $28.50 Price $28.50 
Large bars with 28 x 30mm. prisms 
No. LBi4_ 1-2-3-4-5-6-8-10- No. LB15_ 1-2-4-6-8-10-12- 
12-14-16-18-20-25 14-16-18-20-25-30-35-40 
Price $37.00 Price $37.00 


Available at all optical and surgical suppliers 
No. 8.14 Manufactured by No. 8-15 


225 Cadwalader Ave. R. O. GULDEN Philadelphia Na 


Elkins Park P.O. Our new complete brochure is now available 


, 
e 
In the normal eve, prolonged external pres 
sure Ww cause i substantia ecrease n 
intraocular pressure This cor tion is cor 
q 
= monly noted in tonometry. In the glaucomatous 
eve ecause of re wed outflow the Oss 
; tension from compressior s less e differ 
i ence is so great t in comparison to the 
rmal eye, wlau may often be diagnosed 
7a : Phe bulbar mpression test ts particularly 
7 mnortant in the ntermittent tensions of 
, a s examined during a period of normal ten 
* sion, the test mav detect reduced outflow sux 
4 xesting giaucon 
yf Dr. Conrad Berens has been investigating 
’ an the bulbar compression method for several 
years, using a retinal blood pressure instru 
ment pted to exert pressure on the ill 
The instrument was awkward to use, particu 
" 7 larly when it was learned that pressure should 
be exerted simultaneously upon both eves and that twe ive to be us simultaneously 
We now offer the Berens-Tolman Bulbar Compressor ec ihe irpose by ( s. P. Teolmatr ned 
manutactured by Mevyrowitz, in which the deficiencies of t fom strument found m several years of use by Dr 
Conrad Berens, have been overcome 
4 
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THERMINON: AN ABSORPTIVE LENS 


Scientifically formulated to absorb infra-red radiations. 


THERMINON: AS A FILTER 


To filter out ultra violet and irritating red rays. 


THERMINON: FOR HIGH TRANSMISSION OF 


WHITE LIGHT 


Actually a cooler sensation is produced. 
THERMINON: ALL LENSES ARE RADII CORRECTED 
Corrected curves. 


When you prescribe Genuine Therminon you give your patient the maximum in seeing comfort 
and your patient will report SUPERIOR EFFECTIVENESS 


All reliable laboratories can fill your Therminon needs, or write 


THERMINON LENS CORPORATION 


63rd & University, Des Moines, lowa 


For the Discriminating 
Eye Physician 
Depend on the Services of a 
Guild Optician 


IN LYNCHBURG, VA. 
A. G. JEFFERSON 


Ground Floor Allied Arts Bldg. 
Exclusively Optical 


ARTIFICIAL EYES GREINER & MUELLER 


MADE TO ORDER 
AND FITTED EXPERTLY 55 E. Washington St. . . . Chicago 2, Ill. 


Zz 


Phone FR 2-4449 
Branches at Kansas City, Mo., Detroit, Mich. 


Our experts visit Mi kee, Madi mi lis and 
St. Loule regularly. Serving the Middle West since 1924. 


GLASS & PLASTIC Eye making has been a family tradition 
with us since 1835 


| 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


Miniature 


Blade Knife 


Urgent Request 


The Uveitis Laboratory, University of Cali- 
fornia School of Medicine, San Francisco, is in- 
terested to obtain freshly enucleated eyes from 
patients with all types of uveitis and other 
endogenous inflammations. Attempts are being 
made to isolate etiologic agents from these eyes. 


The eyes should not be fixed in preservatives 
or frozen, but placed in a sterile bottle, packaged, 
and shipped as quickly as possible. Please send 
Specimens air express, special delivery, collect. 
Enclose history and findings and mark the pack- 
age “Fresh Tissue Specimen—Rush.” 


Handle *2.00 
Blades *3.00 doz 


A report of isolations of organisms and 
pathologic findings, including « slide, will be 
Packed 6 of sent to the contributor. Credit will be given in 


one number 
in a box @ 


any resulting publications if desired. 


Telegraph collect if specimen being sent. 
Send eyes to Samuel Kimura, M.D., Michael J. 
Hogan, M.D., or Phillips Thygeson, M.D., Uni- 
versity of California School of Medicine, San 
Francisco 22. 


MOST USEFUL 
@ In Explaining Diagnosis to Patient 
© Lectures © Demonstrations © Study 
© Student Reference © Nurses Training 


Natural Size and Color Depicts: 


Conjunctiva Iris 


Cornea 

Sclera 

Superior Rectus Muscle 
Inferior Rectus Muscle 
Internal Rectus Muscle 
External Rectus Muscle 
Vortex Veins 

Choroid 

Superior Oblique Muscle 
Inferior Oblique Muscle 
Optic Nerve 

Anterior Chamber 
Uveal Tract 


Pupil 

Suspensory Ligament of the 
Ciliary Processes 

Crystalline Lens and Extra 
Lens Simulating Cataract 

Ora Serrata 

Vitreous Humor 

Retina 

Papilla 

Arteries and Veins 

Macula 

Ciliary Body 

Ciliary Nerves 


Write for Descriptive Folder or Order on Our Money Back 


Guarantee 


only $25.00 


We offer a complete artificial eye service too—ask for folder. 


erving the 


«Mager aud Gougelman tne. 


30 North Michigan Avenue + 


120 E. 56th St. 


Chicago 2, Illinois * New York 22, New York 


DETROIT * CLEVELAND * KANSAS CITY * MINNEAPOLIS * ST. LOUIS 
HOUSTON (Soper Bros.) * BOSTON * PHILADELPHIA * PITTSBURGH * WASHINGTON 
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MODEL 


As requested by many Ophthalmologists 
—the MODIFIED PANTOSCOPE 


THE INCOMPARABLE “PANTOSCOPE” 


— 


INTRODUCES THE ‘“‘MODIFIED PANTOSCOPE”’ 


In response to very many requests, particularly 
from the American continent, for a simplification 
of the world-renowned PANTOSCOPE, we are 
now pleased to announce the ‘MODIFIED 
PANTOSCOPE' 


This is the ‘scope for the doctor who appreciates the necessity for brilliant illumination 
—1!2 VOLTS 12 WATTS—more than enough for any fundus examination even in day- 
tight. While giving the same superb vision as the famous PANTOSCOPE (many thousands 
of which are in current use by leading ophthalmologists thruout the world) this new 
MODIFIED PANTOSCOPE provides for direct and indirect ophthalmoscopy only. 


Detailed features include 
¢ Macular Beam, Iris Diaphragm. 

¢ Ordinary or Polarised light. 

e +40D. to —25D. viewing lenses. 


¢ Compact filament lamp with plano cap for homogene- 
ous light on fundus. 


Cloudy media, small pupils 


For better vision under such conditions, try the Modified Panto- 
scope with narrow macular beam, polarised light to minimise reflex, 
and full 12 watt power. 


The MODIFIED PANTOSCOPE illustrated is fitted with the 
“SELECT-A-LITE” switch-base which provides finger-tip brightness 
control as part of the ‘scope. You can vary the illumination while ob- 
serving the fundus. The "3-way & off switch gives 6 volts for 
direct ophthalmoscopy in ordinary light, 9 volts for direct use in 
polarised light and 12 volts for all indirect ophthalmoscopy. It 
fits any Keeler I2v. ‘scope. 


KEELER OPTICAL PRODUCTS INC. “ 


roe 5241 Whitby Avenue, Philadelphia 43, Pa. 


GRanite 4-5310 - Telephones - Kingswood 4-0874 


N 


A FORMULA 
FOR 
UNUSUAL 
EFFECTIVENESS 


OPHTHALMIC SUSPENSION 


INFLAMMATORY 
# Subdues tissue inflammation 4 


® Reduces local edema, allays 
irritation 

® Rapidly improves the appear- 
ance of the eye 

# New container minimizes 
hazard of “treatment-induced” 
infection 

® Response to therapy is rapid, 
usually within 24 to 48 hours; 
the patient is generally 
symptom-free in 5 to 7 days. 


The complete Prednefrin 
formula combines prednisolone acetate 
0.12%, phenylephrine HCl 0.12%, 
methylcellulose 0.12%, in a.sterile, 
buffered base —for effective control 

of inflammatory and allergic conditions 
of the eyelids, conjunctiva, cornea, sclera, 
uveal tract, and following thermal or 
chemical burns. 


Dosage: / or 2 drops in the affected * new 
eye two to four times a day. 


CC. 


ay all-plastic 
~ dropper bottles 


ALLERGAN |} { CORPORATION sngeies 17, California 
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